ELECTRICAL 
CONSTRUCTION 


meses ff AND MAINTENANCE 


WITH ELECTRICAL CONTRACTING 





Roundup of practical techniques in Chicago 
shops, hosts to EASA Convention, June 10-13. 
page 7/5. 


Electronics plant electrical distribution is de- 
signed for doubling present utilization. Sys- 
tems include photocell lighting control and 
electrostatic air cleaning. page 80. 
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presents seven dramatically new 
lighting fixtures, each one demonstrating an exciting advance 
in the science of lighting. We proudly designate this special 
collection of fixtures as our 
commemoration of 60 years of service to the indus- 
try. On this, our we cordially | 
welcome you to the wonderful new world of lighting! © 


THE EDWIN F. GuTK COMPANY © 2615 WASHINGTON BLVD. « 


*® u.s. PAT. NO. 2.745.001 *4@ US PAT. NO. 2.904.673 | CAN. PAT. NO. 530.249 ~ T PAT, PENDING 























Not a beast... 


but an acknowledgement of 
the obligation of leadership 





SQUARE D SELLS MORE PANELBOARDS 


THAN ANY OTHER MANUFACTURER 


e There are three reasons for Square D’s 
predominance in the panelboard field... 


First, the line is complete. Whether the 
requirement calls for AC or DC or both; 
lighting or power distribution or both; fus- 
ible or circuit breaker; plug-in or bolted 
construction; Square D has the right pan- 
elboard for practically any given job. 

Even more important is the quality which 


is built into every Square D panelboard 
—difficult to define but a very important 
combination of many details. 

Availability is always an important fac- 
tor—and here Square D rates especially 
high. Regional manufacturing and assem- 
bly facilities for ‘‘specials,’’ combined with 
a national network of stocking distributors 
for standard panels, provide exceptional 
delivery and service. 


write for Bulletin SD-126. It telis the quality story in detail 
Square D Company, Mercer Road, Lexington, Kentucky 


SQUARE 


T) COMPANY 


wherever electricity is distributed and controlled 
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PPLETON 


Y tens? 


““ECONOFLOOD” 


Available in five beam spreads 


Feature for feature, Dollar for Dollar, 
“Econofiood” Fioodlight is a Tremendous Buy! 


Built-on locking wrench permits 
reversing fixture for easy relamp- 
ing. Fixture snaps back into pre- 
set position when turned forward. 
Stepped up lighting volume .. . 
increased lumens! 

Absolute minimum condensation 
through air-moisture vent and 
filter wick! 

Completely weatherproofed! 
Finest corrosion-resisting mate- 
rials, for longer life, greater 
efficiency! 

Easy, easy maintenance! 


WRITE TODAY FOR 
BULLETIN EFL-960 


* A proprietary term of the 
Aluminum Company of America 





“‘Econoflood” is intensely brilliant because.an exclusive, self-centering 
inner reflector augments the primary Alzak* reflector. Has positive, 
locked-in precision aiming, 180° horizontal and vertical scales. It’s a 
new high in floodlight éfficiency . . . a product of Appleton’s new 
Lighting Laboratory. 


Easy, flexible installation; versatile;~interchangeable~ accessories. 
Parts of quality stainless steel and pressure cast aluminum. Five 
efficient beam spreads cover all requirements, including plant security, 
sports areas, billboards and parking-shopping centers. 


Sold through franchised distributors only 


Also Manufacturers of: 


PPLETON a= i 
ixtures Q 
e “ST” Series 


electric company “""™" 


€ 5 | 
Outlet 


Automatic 
Reelites 





1701 Wellington Avenue, Chicago 13, Illinois 
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EK L E C T R I  @. yan L Published for electrical contractors, electrical departments 
in industry, engineers, consultants, inspectors and motor 
C 6) N S - R U C ‘ka 6) N shops. Covering engineering, installation, repair, mainte- 


nance and management in the field of electrical construc- 


AND MAI NTENANCE tion and maintenance. 


with which 1s consolidated Electricol Coniracting The 


Electragist and Electrical Record EstoLlished 1901 


61ST YEAR © APRIL 1962 


Sidelights 
Washington Report 
Electrical Contractors Are Selling, An Editorial 


Chicago Apparatus Service Shop Features 


A sampling of what motor repair specialists will see when they visit 
Chicago shops during the 1962 EASA Convention in June. 


Distribution Designed for Plant Expansion 


A western electronics firm with 10-year 15-fold expansion rate occu- 
pies modern plant where electrical facilities in modern $4%-million 
4-building complex are designed for double present capacities. 


Testing Conductive Flooring 85 


Effective application of electrically conductive floors for preventing 
static spark hazards in combustible atmospheres demands periodic 
testing to assure maintenance of required values of conductivity. 


Plus Electrical Home Values 


Located in New York’s Catskill mountain country, a new all-electric 
home surpasses Gold Medallion requirements and incorporates a 400- 
amp service to power a wide range of electrical extras. 


A Detailed Study on Minimizing Transformer Noise 


By F. J. BRUTT and A. A. MOOSALLY—Here’s important data for 
designers and constructors on the problem of minimizing hum from 
dry-type transformers installed indoors where noise intrusion on quiet 
areas would be objectionable. 


Estimating Forum—XX 
By RAY ASHLEY—How to allocate estimating time—Part 1 


Electric Heat for High School 


By R. J. LAWRIE—Design, application and installation details for a 
large, modern all-electric high school using over 1500 kw of various 
types of space heating equipment. 











SILICONE NEWS from Dow Corning 


Frozen...boiled...burne 





Silastic insulation maintains its 
properties from -90 to 500 F. 


When mercury freezes, Silastic®, the Dow Corning silicone rubber, is 
still flexible. Fact is, Silastic insulation is ideal for temperatures as low 
as —90F ... easily withstands sleet, snow, ice and adverse weather you'd 
expect to find in the polar regions. 


In a hot stew? Specify Silastic! Even 500 F has little effect on the prop- 
erties of Silastic. That’s why many industrial plants use Silastic insulated 
wire and cable. Strip mills, rolling mills, and metal forming plants (where 
high temperatures, humidity, chemical splash and fumes are common 
environments) are but a few of the installations using the properties of 
Silastic to provide cable dependability and long life. 


To air-condition Hades would be a rugged assignment. However, if 
you were engineering the job you should specify power cables insulated 


Even if the Silastic burns, 
The line can 
carry a normal load as long as the ash 


with Silastic. 
the ash is nonconductive. 


remains intact and dry. This unique prop- 
erty of Silastic has been of primary impor- 
tance in the protection of vital communica- 
tion centers in both Navy shipboard and 
commercial installations. 


EFFECT OF HEAT AGING AT 225C ON ELECTRIC STRENGTH 


ro) 
° 





s/MiL 





t WOT FLEXED 
FLEXED 10% 
a 


CRACKED 
10 20 30 40 50 60 70 60 90 100 
AGING TIME-WEEKS 


Silastic insulation retains dielectric strength over 
a wide temperature span. What's more, its elec- 
trical properties are extremely stable and survive 
relatively unchanged even after long storage, 
weathering, thermal aging or heat cycling. 








ELECTRIC STRENGTH VOLT 








Write Dow Corning Corporation, Midland, 
Michigan, Dept. 3604, for a list of wire 
and cable manufacturers who use Silastic. 


= Dow Corning 
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EDITION 
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Communication Systems 122, 198-200 

Conduits 1-12 
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Range Hoods 120, 129 
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The most comprehensive 
“condensed catalog” 
available anywhere 


It’s the 1962 GRAYBAR CONDENSED CATALOG. It 
contains over 200 pages of items that ELECTRICAL CON- 
TRACTORS* need and use daily. Nowhere except at Graybar 
will you find a catalog like this! All these items are listed, ar- 
ranged and priced for quick selection: 

...the “bread and butter” supplies 

... the latest tools and “‘specialties”—to help speed jobs and cut 
costs 
... the complete line of the newest ACTION Lighting Fixtures 
— all made by leading manufacturers — priced low to fit any 
budget — engineered to reduce installation time — designed to 
deliver the most efficient lighting —in stock to assure fast 
delivery 
...a complete and diversified selection of electrical space heat- 
ing equipment! 

..also a simplified Guide for planning lighting installations 


*ELECTRICAL CONTRACTORS (in the U.S. only) can 
have this catalog, no charge, by filling in full name, title, firm 
name and address on the coupon below. 


GRAYBAR ELECTRIC COMPANY, INC. 
420 Lexington Avenue, 
New York 17, N.Y. 


Please send me the 1962 GRAYBAR CONDENSED CATALOG. 


Full name 
Company 
Street 


| ane oe 
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Sidelights 





NEW BINDING___ ici haces - 


Some of our observant readers may have noticed that our March issue 
handled differently from previous issues. There were no wire staples 
in the margin. When the magazine is opened the pages lay flat. This 
results from a new binding process, called “perfect binding,’ which we 
tested on our May 1961 issue and subsequently adopted for all issues 
beginning last month. The usual fold of the forms is trimmed off 
and the edges of the individual pages are attached with a strong adhesive 
to the back-strap. With no side wires the pages open wide in the gutter 
and lay flat. 

In previous issues some forms in the Reader Service section were 
specially perforated to permit convenient removal of individual pages. 
This is no longer necessary since, with the new binding process, any 
page can be readily removed, without disturbing the rest of the book, 
by flattening the gutter and tearing the page off along its adhesive 
attachment. 


RESIDENTIAL ELECTRIC HEATING 


A limited number of overruns of “1962 Residential Electric Comfort 
Heating,” as originally printed for the March issue are still available. 
This special report discusses modern methods for heat loss calculations 
and estimating operating costs. While specially prepared to provide the 
engineer and contractor actively engaged in electric heat design and 
installation with precise current practice, it is also ideal for the class- 
room or home study. Comprehensive tables and charts greatly simplify 
heat loss calculations. Copies are available at 40 cents each. Quantity 
prices will be quoted on request. 





RESIDENTIAL 
1010 MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC. JAN. FEB. MAR. APR 1010 
ELECTRICAL MATERIALS 900 000 


COST INDEX 990 990 


980 980 
CHANGES IN THE COST 


OF ELECTRICAL MAT- 970 970 
ERIALS FOR EACH OF 960 960 
THREE TYPICAL JOBS 
950 
ARE SHOWN ON THESE 


THREE CHARTS. 


THE BASE (1000) RE - 
PRESENTS THE AVER- 
AGE COST OF THE MAT- 
ERIALS FOR THE YEAR 
1960 


THE MONTHLY INDEX INDUSTRIAL 
MAY JUNE JULY AUG. SEPT. OCT. NOV. 
POINTS SHOW THE VA- 


RIATIONS IN COST ON 
THE FIRST OF EACH 


MONTH. 
& a: 


950 


SOURCE - NATIONAL PRICE SERVICE. CLEVELAND. OHIO 
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FAST DELIVERY of SIZE 6,728 STARTERS 


PRE-ENGINEERED 
MODIFICATIONS 
eliminate 

Special 

» Engineering 


Pilot Light 


Pushbutton 


Selector Switch 


Square D NEMA Size 6, 7 and 8 magnetic starters 
are now built with a plate in the door to accom- 
modate modifications when needed. The same 
modifications which have long been available on 
Square D starters through Size 5— pushbuttons, 
selector switches, pilot lights, additional overload 
relays, auxiliary contacts—can now be added to 
the larger starters without special engineering. 
This means fast processing of your order, quick 
delivery of your starters. What's more, you can 
make the same modifications in the field. The 
wiring diagram shipped with each starter shows 





e With Square D Size 6, 7 
and 8 starters, you get DC- 


opereted (self-contained 
DC supply) mill-type con- 
tactors—at no extra cost. 
Exclusive Line-Arc con- 
struction dissipates heat, 
provides longer contact 
life. Self-lubricating bear- 


exactly how to do it. 

Available in ratings up to 900 hp, Square D 
Size 6, 7 and 8 starters can be ordered as open 
devices, or in general purpose, dust-tight and 
water-tight enclosures. 


ings plus simple design 
make maintenance ex- 
tremely easy. Another 
standard feature is lugs 
which accommodate either 
copper or aluminum cable. 


SQUARE D FOR A COMPLETE LINE 
... SIZE 00 THROUGH SIZE 8 


e The magnetic starters shown at right | 
—which range from Size OO through | 
Size 5—plus the Size 6, 7 and 8 starters 
described above, add up to acomplete | 
Square D line for any AC motor appli- 
cation. 


Write for Bulletin 8536. Square D Company, EC&M Division, 4500 Lee Road, Cleveland 28, Ohio 


SQUARE J) COMPANY 


EC&M DIVISION « CLEVELAND 28, OHIO 


wherever electricity is distributed and controlled 
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Washington Report 


APRIL @ 1962 


The new construction spending rate fell 1.5% in February 
from the January rate, to $58.7 billion seasonally-adjusted 
annual rate. This rate was the lowest since last August, but 
was still 5% higher than outlays in February 1961. Census 
Bureau officials point out that this decline in total construc- 
tion spending coincides with a recent decline of new residen- 
tial housing starts. 

Privately financed new construction in February was $2.8 
billion, while publicly financed construction totaled $1.1 
billion. Residential construction accounts for about 35% of 
this $3.9 billion total. 


Housing starts in February declined 11% from January, 
for the fourth month in a row. The seasonally-adjusted annual 
rate was 1,126,000 units, the lowest rate in 14 months, which 
compares with the 1961 high annual rate of 1,434,000 units 
reached last October. The actual starts in February were 74,300, 
down 7% from January and 2% below February 1961 starts. 
Many housing officials now doubt that the 1.4 million new 
starts forecast earlier for 1962 will be realized. 

Construction of one-family houses has declined about 40% 
since 1950, when about 1.5 million single-family residences 
were built. In the period between 1955 and 1961, the percent- 
age of apartment house (multi-family) housing units has in- 
creased from 8.4% to 26.3%, or over 300%. 


Capital outlays on new plant and equipment will total 8% 
more in 1962 than last year, based on latest survey of Com- 
merce Dept. and Securities and Exchange Commission. Spend- 
ing will hit a record $37.2 billion, according to the report, com- 
pared with $34.4 billion in 1961. President Kennedy’s Council 
of Economic Advisers earlier tagged capital outlays at $40 
billion for 1962, as part of its $570 billion GNP target for the 
year. 


Electricity production in February was averaging about 11% 
more kwhr than for similar period of 1961. Output was averag- 
ing in excess of 16 billion kwhr weekly, with gains in all geo- 
graphical areas 


National economy statistics covering the first quarter are dis- 
appointing to Administration aides and officials. Administra- 
tion forecast is for a 1962 gross national product of $570 
billion, up from $521 billion in 1961. GNP for the first quarter 
is expected to top $550 billion, and over $560 billion in the 
second quarter. But to average out at $570 billion for the 
year would require a boom spurt in the third and fourth quar- 
ters which now seems unlikely. 

Current strengths in the economy include: GNP in first 
quarter was at a record annual rate of nearly $550 billion; 
new construction spending was at record annual rate of nearly 
$60 billion; industrial production was at record rate of 115% 
of 1957 average; personal income was at a record seasonally- 
adjusted annual rate of $432.8 billion; retail sales were at a 
record $18.9 billion seasonally-adjusted rate; employment in 
February reached 65.8 million, and unemployment fell to 
4,543,000, or 5.6% of the workforce, lowest since July 1960. 
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Put the Honeywell preference to work for you with the stylish 
New Honeywell Line-Voltage 
Electric Heat Thermostat 


When Honeywell is on the wall, you’re offering what 
Homeowners want (3 out of 4 prefer Honeywell controls 
according to a recent survey in cities across the country). 

The wall-mounted T462 (above) and its integral unit- 
mounted counterpart—the T460—are the ideal line- Honeywell 
voltage home thermostats. New construction makes 5 
them stronger. Now easier to set, too. Rugged and Low Voltage 
dependable—yet precise (14° differential) switching Round 
for operating electric heaters up to 5000 watts, respond- 
ing to both radiant and convected room heat. 

Get the facts about Honeywell. Just call the nearest 
Honeywell office or write: Honeywell, Dept. EC4-25, 
Minneapolis 8, Minnesota. Consider Honeywell low-voltage controls, too. With versa- 
tile R8097 Relay, you can offer the widest range of low- 
Two switching variations available: T462A and T460C are voltage thermostat combinations in the electric heating 
SPST, make on temperature fall, break line in NO HEAT posi- industry. You have complete choice from the most 
tion. T462B and T460D have the added feature of breaking economical to the famous Honeywell Round to the deluxe 
both lines in the OFF position. thermostats and Control Centers. 


Honeywell 
| Fiat iw Couto 
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ALLIS-CHALMERS 





2. Exclusive plug-in terminal blocks per- 3. Extra heavy plug-in stabs and posi- 
mit removal of units without tools. Fully tive alignment provided by TRACK- 
accessible location at front of units GUIDE drawout mechanism assure 
simplifies your wiring. trouble-free electrical connection. 














4. With TRACK-GUIDE mechanism, units 5. Units can be tilted up for inspection 
can be easily and safely de-energized of stabs without removing from TRACK- 
1, Centralized control saves space, cuts and locked out, or withdrawn from en- GUIDE mechanism, or fully removed 
installation and engineering costs. closure for inspection and maintenance. for bench maintenance or interchange. 


...SIX reasons why Allis-Chalmers new motor control center design is 


the center of satisfaction 


Satisfaction? It comes with every one of the new (yet fully proven) 
low-voltage control centers from A-C. Their clean lean design saves 
valuable space. Exclusive plug-in terminal blocks cut installation 
time . . . speed inspection and removal. Track-Guide drawout 
mechanism lowers maintenance costs. Control units can be drawn 
out, tilted up, or completely removed without tools. 

Safety features of these new control centers provide sure pro- 
tection to personnel. Units can be quickly de-energized for main- 
tenance or inspection work. Units cannot accidentally fall out of 
Track-Guide mechanism during inspection or maintenance. 

Reliability . . . versatility .. . economy . . . strength . . . safety. 
You name the feature — A-C motor control centers have it. Ask 
your A-C representative or distributor for all the facts. Or write 


Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, Wis. 6. Mounting of pilot lights and pushbuttons on the 


removable control units eliminates failures com- 
Track-Guide is an Allis-Chalmers trademark. A-1486 mon with hinged wiring. 
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Lewis Research Center 
Cleveland, Ohio 


NEW VENTRAY... A-OK 


Low Material Cost—thru engineering know-how and modern advanced manufacturing techniques. 
Low Installation Cost —made possible thru lightweight steel design and rapid QiKLoK™ splice. 
Interchangeable—used with VenTRIB™ cable basket for maximum system flexibility. 


Lake Erie Electric, contractor on the NASA job, is completely satisfied with the new low-cost, lad- 
der type VENTRAY™. The VENTRAY and VENTRIB in-stock parts made difficult changes of direction and 
elevation (shown above) and the entire installation a simple assembly operation. 


Mr. Wm. M. Leblang, Vice President of Lake Erie Electric, Inc., Cleveland, Ohio— 
says: ‘‘We were pleased with ease of installation due to your lightweight steel 
design. Your competitive price, accurate take-off, installation drawings and 
prompt order service all contributed to an efficient labor saving installation.” 


See your local representative or electrical distributor or write Husky Products, Inc. 


HIUSKY..... o BURANBY 5200 wie st. cincinnati 17, on10 
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Se ls * 

THIS RECORDING TAPE 
TROUBLESHOOTS FOR 
YOU 24 HOURS A DAY 


The trouble with troubleshooting is that the electrical conditions which caused the difficulty often no longer exist when you get there. 
This usually develops into numerous, costly call-backs. But now, with the new, miniature Amprobe Recorder, you can obtain a contin- 
uous, permanent record of variations in voltage or current, as they happen, without the need for you to be present. The record is made 
auton matically on a pressure-sensitive paper tape (no ink to spill or smudge) that loads easier than film into a camera. Without this 
chart in place, you can take direct meter readings. * The Recorder is rugged, completely portable and highly accurate. The expanded- 
scale voltmeter version, for example, records in two frequently used ranges (95-130 v AC and 190-260 v AC) to a tolerance of +1 v. It 
sells for $84.85. Two clamp-on ammeters also are available: at $89.95 (ranges: 0/5/25, 100/250 amps AC) and $94.85 (ranges: 0 /10/ 
50, 250, 500 amps AC). For complete details and specifications, MPR INSTRUMENT CORPORATION 
see your Amprobe distributor or write today for a free catalog. A OBE 630 MERRICK ROAD, LYNBROOK, NEW YORK 
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New one-piece scaffold unfolds and 
locks into shape in 10 seconds! 


No tools required. No nuts, bolts, loose parts—nothing can be left out or lost! Platform height 
adjustable from 1 ft. to 8’ ft. Instantly adjustable legs. Lightweight aluminum: can be carried up 
stairs by 1 man. Compact: stores in same space as a step ladder. Interchangeable with all Up-Right 
span scaffolds in use. 


UP-RIGHT 


ALUMINUM VX SCAFFOLD 


Write for circular: UP-R#GHT SE6AFFOLDS, Dept. 104, 1013 Pardee, Berkeley, Calif. 


FACTORIES: BERKELEY, CALIFORNIA AND TETERBORO, NEW JERSEY @ In Canada: Up-Right Scaffolds Ltd., 120 Russett Ave., Oshawa, Ontario 
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HUGE NEW S. C. O. A. SHOPPING CENTER at West Covina, 
California, is lighted by 37 Twin and 7 Single L-M Stylaire mercury 
luminaires. These have 1000-watt pink-white lamps rated at 42,000 
lumens per lamp, with an average light level of 4 footcandles on 
the blacktop surface. 
height, on 25-foot fully galvanized steel poles, spaced 105-110-feet 
laterally and 115-feet transversely. made by 
Walters Electric, los Angeles electrical contractors. Bruce Thyberg, 


Units are mounted at 32-foot mounting 
Installation was 


the engineering consultant, is now president of Bruce Thyberg & 
Associates, in San Diego. Ballasts are built into the base. Installa- 
tion is exceptionally easy. Units are available in brushed aluminum 
and five pastel colors, in two sizes for 400, 700, and 1000 watt 
mercury lamps, with or without photo controls. 














ad + i — 


L-M Twin Stylaire Mercury Luminaires 
Light New California Shopping Center 


Striking new design, and color harmonizing with contemporary architecture major factors 
in selection of Stylaire luminaires for huge S.C. O. A. center in West Covina. 


Smart, modern styling and high efficiency with a minimum of 
glare led Engineering Consultant Bruce Thyberg to select L-M’s 
newest lighting luminaire, the handsome Stylaire, to light this 
new shopping center in West Covina, California. 

West Covina, “‘City of Beautiful Homes,” is the commercial 
center for the San Gabriel valley. The new S.C.O.A. (Serving 
Communities of America) center provides a wide variety of stores 
and services for this heavily populated area, and evening business 
is an important factor. 

Mr. Thyberg decided on L-M Stylaire Mercury units because of 
their well-styled design, excellent glare-free lighting, and because 
relatively few units could be used to light the broad expanses of 
the parking areas, resulting in savings in poles, wiring, and 
installation costs. Thus these units provide high-level lighting and 


Gy LINE MATERIAL 


mn Industries 
McGRAW? 





McGRAW-EDISON COMPANY 


Outdoor Lighting AUR 


DISTRIBUTION TRANSFORMERS + RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 
FUSE CUT@UTS AND FUSE LINKS + LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS - CAPACITORS + REGULATORS - OUTDOOR LIGHTING 
LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS + FIBRE PIPE AND CONOUIT 


more parking area without a “forest” of poles taking up val- 
uable parking space. 

These units have wide acceptance for street and highway 
lighting, and for parking areas, public parks, malls, and hotel and 
motel grounds. They are particularly favored for airports because 
excellent light control eliminates upward glare. 


ASK THE L-M FIELD ENGINEER 

L-M provides a wide variety of lighting equipment and cooperates 
with engineering consultants in Lighting Applications. Call the 
Authorized L-M Distributor or nearest L-M office, for complete in- 
formation.on L-M equipment and services ; ask the L-M Field En- 
gineer or Lighting Engineer ; or mail the coupon. InCanada: CLM 
Industries, McGraw-Edison(Canada)Limited, Toronto 13,Canada. 
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Line Material Industries, Milwaukee 1, Wisconsin 


Please send information about your Styled Mercury luminaire line and 
name of nearest Authorized L-M Distributor. (ECM-42) 





Name 





Company 


Address 


City. 
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hy. FITTINGS 


Here is the combination that is unbeatable when it 

comes to easier E.M.T. installation at less cost. New 

lightweight plier size indenters make setting up 

thin wall conduit a breeze. B-M fittings are neater 
too! No unsightly nuts or projecting set screws. 


A few more of the plus features of B-M fittings are 
Concrete tight—Vibration resistant—Extra heavy 
bright zinc plate, salt spray and acid drip tested 
for corrosion resistance—Extra heavy 
positive bonding locknuts— smooth 
rounded edges or bushed throat type 
connectors that prevent insulation 
4 damage—All steel construction with 
extra heavy gauge wall thickness, 





ALL BRIEGEL FITTINGS ARE U.L. SS \ \ : All B-M indenter type 
APPROVED AS CONCRETE-TIGHT S S GAN \ fittings far exceed the 


i : i ts of U. L. 
When setting E.M.T. in concrete you can renga yy de 


make each job easier and more profit- \ Federal Specifications 
able by using Briegel All Steel Indenter \Y AN W-F-406, 
Fittings that have UL approval as \ \ 


Concrete-Tight. Contractors everywhere E ~ WSN \\ \ AWA METHOD 
recognize their cost cutting qualities \ . AY 

and the fact that they make each wiring 8M PLIER SIZE YY TOOL 
job a better job. It is only natural that INDENTERS \ 


Briegel Fittings are the most widely BM—No. 607 1/2” C0 
used E.M.T. connectors and couplings. BM—No. 608 %’” : 
GALVA © ILLINOIS 


USED THE MOST FROM COAST TO COAST 
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WON’T RUST, WON’T CORRODE. Every 
operating part is either stainless steel 
or heavily plated for rust and corrosion 
resistance. 


Looks so much better, insta//s so much easier . 
Cutler-Hammer's 
Here’s a bonus in beauty and pro- 
tection that gives you—and your 
homeowner customer— many exclu- 


+ sive features at no extra cost. 
Why install the old-fashioned 
a e breaker ‘‘basement gray”? box when this 
modern appliance styling is avail- 
7 able for the same—often lower 
_far ahead in price? DOUBLE PROTECTION. Both magnetic 
every way trip for short circuits and a bimetal 


trip for sustained overloads. 


Simplest, most foo/proof 
non-interchangeability system by far 


Safetybreaker’s simplified non-in- 
terchangeability is as far ahead of 
competition as its styling. There’s 
no fussy keying system. No special 
tools or ‘“‘can openers”’ are required. 
It’s impossible to break off or in- 
correctly position tabs. See your 
Cutler-Hammer distributor for a 
60-second demonstration. Try it. 
Prove to yourself how much better, 
how much easier to install the 
Safetybreaker is. 


Here's how the simple “up-down” 
N. /. system works: 

Tear off plastic spacers to loosen 
locking bar screws, and let lock- 
ing bar drop. 
Plug in breakers in top portion 
of panel. Slide bar to top of 
panel. 

. Plug in remaining breakers. 
Tighten two special screws to 
lock the N. I. system. That’s all 
there is to it! 





inthe x7} 
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*Cutler-Hammer Trademark | | ; | 
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CUTLER -HAMMER 
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CUTLER-HAMMER’S FULL SIZE SAFETYBREAKER 
- IS COMPETITIVE WITH “MIDGET” BREAKERS 


2f8 


A full-size installation of generously designed Cutler-Hammer Safetybreakers. 





= 792 


A smaller box stuffed with half-module breakers. F av 











102 


GREATER VALUE FOR THE MONEY 


Contractors who use SAFETYBREAKERS Cost aside, it’s a fact that more and 
know that: more electrical inspectors are in- 
they can provide their customers sisting — the use of only F ULL 
with FULL SIZE SAFETY- SIZE circuit breakers. [heir rea- 
aos eee son... FULL SIZE SAFETY- 
BREAKER protection and value BREAKERS don’t offer an oppor- 
for no more . . . often less, than tunity to violate local and national 
other contractors pay for half-size safety codes. Several cities have 
installations. already outlawed half-size breakers 


and the number is growing. 

Take another look at the actual 
example illustrated above. Then 
take a look at the handsome styl- 
ing, the superior ease of installation, 
the advanced protection you get 
with Cutler-Hammer Safety- 
breakers. The man to see is your 
Cutler-Hammer distributor. 


For top performance...these other Cutler-Hammer products 





Safety Switches Fusible Entrance Equipment A complete line of bus-duct 


WHAT'S NEW AND BETTER? ASK... 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wisconsin + Divisions: AIL; Mullenbach + Subsidi- 
aries: Uni-Bus., Inc.; Cutler-Hammer International, C.A. « Associates: Cutler-Hammer 
Canada, Ltd.: Cutler-Hammer, Mexicana, S.A. 





General purpose motor control 
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That's only 23 years. Some of our instal- 
lations go back as much as 60 years and 
“haven't been heard from since.” With 
more miles in use than any other con- 
duit, Orangeburg Brand Fibre Conduit 
has proved itself job by job, time after 
time. No wonder it’s the sought-after- 
brand for every application. 


We introduced fibre conduit in 1893, 
and it was a — ne then. 


rangeburg Klean-Kote is ted by Graybar Electric 


Division ofThe Flintkote tueien steendatnasccelteialian! S Brondath Lineof Building Products 


Orangeburg Sinaciadiataiiie,. 
Orangeburg, New York. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Washington National Airport, Washington, D.C., 1939. 


...and hasn’t been heard from since 


Over the years we've steadily improved 

t... with such innovations as fast-assem- 
bling C.A. (coupling attached) Conduit 
and klean-kote (for cleaner handling). 
As a result, Orangeburg Brand Fibre 
Conduit has maintained its superiority, 
retained its place as the unquestioned 
leader in its field. So ask for—and make 
sure you get—genuine Orangeburg 
Brand ange Conduit. 


KLEAN-KOTE* 


ORANGEBURG 


FBRE.CONDUI 
FLINTKOTE 


*KLEAN-KOTE IS A TRADE-MARK, U.S. PATENT APPLIED FOR. 
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IN SOUND AND 
COMMUNICATION SYSTEMS 


Experience counts— 
count on DuKane! 


INTERCOMMUNICATION 
SYSTEMS 


Thousands of DUKANE commercial sound 
and communication system applications are 
turning in enviable daily records of effi- CHURCH SOUND 
ciency, dependability, low maintenance and SYSTEMS 
long life. All of this experience is as near as 
your telephone. 

A call to your local DUKANE distributor 
provides you with a sound and communica- 
tion system expert completely familiar with 
paging, program distribution, internal com- 
munications, clock signals, private tele- i INDUSTRIAL 
phones and many more. Your DUKANE Sone eevee 
distributor is fully trained to assist you in sninniieel sine 
planning and selecting an appropriate sys- RECREATION COMMUNICATION 
tem to meet all sound and communication a SYSTEMS 
needs, supervising its installation for maxi- 
mum life, serviceability and good looks and 
following up the system installation with 
service to maintain complete customer sat- 
isfaction in the years to come. 

Schools, hospitals, churches, industrial, . 
business, institutions, hotels, motels, recre- ve ci <a INTERCOM SYSTEMS 
ation and sports areas, etc., rely on the local 
DUKANE distributor for Depth of Line, 
Depth of Experience and Depth of Services. 
Contact him—get his know-how working 
for you now. 














WRITE TODAY FOR FULL DETAILS & SPECIFICATIONS ON ALL DUKANE 
SOUND AND COMMUNICATION SYSTEMS 


a - DuoKane 
re ; CORPORATION 


STREET ee a ye ST nent COMMERCIAL SOUND DIVISION 


ciTy ea Lie ________so=state. ae ee DEPT. ECM-42 / ST. CHARLES, ILLINOIS 
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by Glater 


ELECTRIC. 





For service above and beyond the 
ordinary ... Medallion wiring devices 
provide a new design accent for con- 
temporary interiors. To match these 
modern specification grade grounding 
outlets, four switch models are avail- 
able including quiet switches and 
rocker switches. Medallion wiring 
devices may be ordered in any 
of five colors. Write today, 


for full information 


Glater 


ELECTRIC nc. 
GLEN COVE, NEW YORK 


KR 
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NEW... most beautiful 


Apartment Telephones 
ever mace! 


e Equipped with cordless 
loudspeaker or watchcase 
receiver—your choice 








Modern, slim, streamlined 
design 


Aluminum face plate with 
beautiful anodized finish in 
brushed gold or silver 








Plug-and-receptacle installation 












































Easiest telephone in the world to 
install and maintain 





Excellent voice reproduction 








Competitive price 
Pleasant-sounding audible signal 


Flush, semi-flush or surface 
wall mounting 


Auth vestibule and lobby tele- 
phones also have been re-designed 
and are the last word in appear- 
ance and efficiency. Get complete 
facts today. 


Apartment and vestibule 
telephones illustrated are 
cordless loudspeaking type. 
Also available are apartment 
telephones with watchcase 
receiver as indicated. 











U* 


Exploded view of cordless Watchcase 
loudspeaking telephone receiver type 


TARE AND Gousiy SIE AtION Auth Electric Company, Inc. 
SYSTEMS FOR HOSPITALS 
SCHOOLS, HOUSING. LONG ISLAND CITY 1, NEW YORK 


INDUSTRY AND SHIPS 
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SHAFT BRAKE 
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troug L lets you lay-in wires, make load and control 


connections without disturbing starter units. Helps cut installation time in half. 
It is just one of more than 40 features of the 7700-LINE CONTROL CENTER 


which give you the best protection, fastest installation, simplest maintenance in 





grouped control. See your G-E Sales Representative or write for Bulletin GEA-7238 to 
Sect. 783-23, Schenectady, N.Y. General Electric Co., Salem, Va. and Plainville, Conn. 


GENERAL @@ ELECTRIC 
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what’s in the cards for you? 


Skilled Operators ... trained to use modern and efficient 
powder actuated tools for fastening wood to steel or con- 
crete; steel to steel or concrete; quickly, easily, at low cost. 
The Skill, Ability, Efficiency of a Qualified Operator: these, 
and the use of modern tools and equipment, maintain safety 
records, meet production schedules, create new ways of 
doing jobs better. Qualify all your field operators now! 
The Powder Actuated Too! Marutacheers' Institute recom- 
mends adoption by state agencies of uniform codes for the 
design and use of powder actuated tools; coordinates 
training programs for powder actuated tool operators; co- 
ordinates field demonstrations; provides complete informa- 
tion on this modern fastening system. 





Simply mail this coupon today! 
To: Powder Actuated Tool Manufacturers’ Institute, Inc. 
200 College Street, New Haven 10, Connecticut 
Please send me information on powder actuated tool fastening. 
NAME TITLE 
COMPANY 
ADDRESS 
CITY ZONE STATE 
No representative will call, unless you so request. 


Member companies: NELSON / OMARK / RAMSET / REMINGTON / STAR 
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FAST, EASY UNLOADING with Alcoa’s square- 
pack bundles. They can be picked up in the 
center, using a sling suspended either from 
a crane or a boom extension attached to the 
fork of a lift truck. The lightweight bundles 
range from 522 to 798 pounds, depending on 
conduit size, and can easily be handled with 
a half-ton lift truck. 


Rg: 
Pe. 


easy handling alummum conduit 
SQUARE-PACK from Alcoa 


Here’s one way to stack aluminum conduit at the job site and still cut 
handling costs. 

Alcoa® aluminum rigid conduit is now available in convenient square- 
pack bundles, for fast, easy unloading. Held together by steel tape over 
grooved wood battens, the conduit can be moved from the truck to 
stacking point in one simple operation. 

Economical and safe. Your biggest saving comes from quick unloading 
—by minimizing handling of individual pipes. In addition, you can 
expect less damage or loss during handling. When ready for use, Alcoa 
square-pack bundles can be broken simply, by cutting the steel bands 


that hold the battens in place. 

Ask your nearby Alcoa-Rome distributor to supply aluminum rigid 
conduit in this new, convenient square-pack. For detailed information 
on weights, dimensions and footage, write to Rome Cable Division of 
Alcoa, Dept. 7-42, Rome, N. Y. 


Conforms to ASA C80.5-1960-Rigid Aluminum Conduit and Federal Specification 
WW-C-540a. 
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are Better Than Two 


Oval Service Entrance Cable Con- 
nectors. These new pressure-cast oval 
service cable connectors feature a 
newly designed shorter throat. The 
sturdy, non-watertight connector at- 
taches easily to service entrance 
switch. Clean, smooth threads and 
burr-free edges eliminate danger of 
wire snagging and damaged cable. 
Available in five sizes from %" to 2”. 





Offset Mast Base Reducer. New Raco 
offset mast base reducer threads di- 
rectly into meter box. No nipple 
needed. One piece for easier, faster 
handling. Offset design makes it per- 
fect for use next to a wall. Available 
in four popular sizes—2”-1%4", 2"-1¥2", 


2¥%2"-1%" and 2%2"-1'%2". 





Raco 4” square box 
with one-screw ear. 


Fittings For Every Need 
® Rigid Conduit 
© E.M.T. (thinwall conduit) 


@ Armored bushed cable, flexible 
metallic tubing and non-metallic cable 


® Service entrances 
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One-screw ear gives you flexibility 


MORE WORKING ROOM 

Raco one-screw ear design boxes give you 
more working room. Result: More wiring 
room, all KO's usable, two extra runs per box. 





MOUNTS IN ANY POSITION 

Whatever position you mount these versatile 
boxes in, you're always right. You can’t install 
them wrong. 


NO EARS TO CLIP 


No lost motion clipping ears. No screws to 
move or lose using Raco one-screw ear boxes. 


SPECIAL APPLICATIONS 

Due to the design of Raco’s one-screw ear 
box, you have plenty of room for despard 
devices or as a transformer housing. 


NO WIRE SKINNING PROBLEMS 

With Raco’s one-screw ear design, wire comes 
through clean—no skinning. You have more 
room. Smaller ears don’t get in the way. 


HEAVY DEVICES MAY BE USED 

The one-screw ear gives you more working 
room when installing switches and heavy duty 
receptacles. Get speedier installation. 


Raco quality saves you money 


RACO WAY 


SQUARE SCREW SLOTS. A screw 
driver won't slip out of the milled 
slots in Raco screws. No wasted 
motion—no loss of time. 


RACO WAY 








Pte a Daca os aint ek ae] 


BOTTOM KO's. Clean-cut, Raco 
bottom KO's are on the inside of 
the box. It’s easier to reach in, 
than around. 


RACO, 


RACO WAY 


SCREWS PLATED SEPARATELY. 
Every screw—and every clamp— 
is plated before it is put in a 
Raco box. No rusting. Little de- 
tails pay off in big savings. 


RACO WAY 


DIE-POINTED SCREWS. Raco’s 
specially designed die-pointed 
screws go in speedier and easier. 
The time saved adds up to big 
dividends for you. 


ie WAY 


SQUARE EARS. Ears on Raco 
boxes are always 90° angle. You 
waste no time “pulling down” 
ears. Raco boxes are always 
square, never distorted. 


CLAMPS FOR EVERY JOB. There's 
a Raco one-screw ear box with 
a metallic or non-metallic cable 
clamp you need. e Q clamp e X 
clamp e L clamp e C clamp e N 
clamp 


reach in a Raco box and remove 
any knockout with ease. Just 
twist, pull and you're ready to 
roll. Try it. 


WIDE RANGE OF MOUNTING 
BRACKETS. Raco 4” square 
boxes are available with these 
brackets. e B bracket e O bracket 
e F bracket e A bracket e W 
bracket e J bracket 


ALL-STEEL EQUIPMENT INC., Aurora, Illinois 
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Current transformers 








Ampgard® 2500 Most Advanced Design Lowest Initial Cost 


A new design concept in starters to Component-to-component connec- Saves as much as 20% over old-type 
match all of your 2300-volt motors. tions reduce current-carrying junc- conventional higher voltage starters. 
tions 50%, eliminate internal bus Lowest cost 2500-volt motor-starter 
and cable, and reduce heating. on the market to own and operate. 
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- @ Westinghouse - 


Safest to Operate 


Complete system of six interlocks, 
nine other safety features protect 
your personnel and equipment. 


[ 


- @ Westinghouse - 


Quickest to Install 
and Maintain 


Comes completely assembled. Easy 
two-man installation. All major 
components are modular-drawouts, 
front-accessible for quick inspection. 
Overhaul requires only 45 minutes. 





Most Compact 


One, two or three units can be 
stacked in a single 90” high enclo- 
sure for compact floor mounting. 
Arranged this way, they occupy 
only 5.4 square feet of floor space 
...much less thanother starters. With 
low voltage starters added, they form 
a centralized motor control center. 


See the Ampgard 2500. Your Wes- 
tinghouse sales engineer has all the 
facts and will gladly give you a com- 
plete product feature demonstra- 
tion. Or write Westinghouse Elec- 
tric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. You 


can be sure... if it's Westinghouse. 


Westinghouse 
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G&aw 
Type RAD Switch 
for industrial plant 
in Illinois 
Gaw 
Type RAL Switch 
for shopping center 
in New Jersey 


G&W 
Type RA Switch 
for connecting lines 
in Wisconsin 





G&aW 
Type FCRA Switch 
for switching-fusing 
in Canal Zone 


G&aw 
Type RAD-F6 Switch 
for transfer switching 
in Pennsylvania 


G&aw 
Type DRA Switch 
for ocean- front hotel 


in Florida GaW 


Type RAL Switch 
for utility lines 
in California 


G&W 
Type RAM Switch 
for university 
in Louisiana 


G&W 
Type RAD Switch 
for newspaper plant 
in Michigan 


G&aw 
Type RAD Switch 
for airport lights 
in Okinawa 


This switch 
solved a problem just like yours! 


From Caracas to Bangkok—New York to Arizona 
—Gé&W Type RA Switches solve difficult distribu- 
tion fusing and switching problems, whatever and 
wherever they may be. Application may be on 
dams in Iran, for manual switch-fusing in the 
Canal Zone, for automatic operation in Okinawa, 
for transfer switching in a Pennsylvania hospital, 
or for pneumatic operation on a transmission line 
in Brazil. RA Switches are custom-built to meet 
particular or unusual switching needs with the 
reliability demanded at the most critical locations. 


There is a G&W type for your job. RA Switches are 


suitable for either manual or automatic operation 
and are submersible. Insulation levels equal or ex- 
ceed industry standards. GeW Load-Break Switch- 
es require minimum attention or maintenance, are 
shipped with all joints properly tested for tight- 
ness and internal fittings properly assembled for 
immediate operation. 


Ask your G&W representative for facts on now 
you can save equipment and installation costs with 
the proven flexibility of RA Load-Break Switches, 
or send for GeW Catalog DB-51. Your special 
needs are our business. 


G & W ELECTRIC SPECIALTY COMPANY 


G:W 


3500 WEST 127th STREET 
CANADIAN MFR. * POWERLITE DEVICES LTD. * TORONTO, MONTREAL & VANCOUVER 


° BLUE ISLAND, ILLINOIS 


superior quality standards—inspired specialized design 
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for the easiest, fastest, tightest 
connections — you need... 


the WING 
—the only built-in wrench, gives you 
terrific leverage .. . lets you hand- 
twist a perfect connection every time. 
Quickly splices even the largest, 
stiffest wires. Wings are easily clipped 
off for tight spaces. 


the SPRING 
—a tension-spring coil that expands as 
wires are fed into it—threads and 
crushes wires together—compensates 
for expansion and contraction with 
‘‘breathing’’ action—a shake-proof, 
fool-proof lifetime splice. 


the NYLON SHELL 
—won’'t cold-flow, won't stretch thin 
and pop under pressure to short-out 
3 SIZES connections. WING-NUT is the only 
Pina pn screw-on branch circuit connector with 
unbreakable, high-dielectric Nylon 


and fixture 
hanging need! shell—the strongest, safest shell you 
; can buy! 


' 


you get all three 
only with 


1a 


WING-NUTS SHOWN ACTUAL SIZE 


Sold ee: America's Leading Distributors « In Canada: Irving Smith. Ltd., Montreal 


seeseeeeese eeeeeeeeese so ees SHSSHSSSSSSSSSSSSSSHSSCSSSSFSSSCSSSSSESCSSESSESSEESEEEEEES 


Please send me a pocket-full of FREE SAMPLES 


Fill in and mail coupon, and Ideal will send you a pocket-full of WING-NUTS—plenty to let you 
see why they’re America’s most popular wire connector. 


1041-D Park Avenue, 


IDEAL INDUSTRIES, INC., sycamore, illinois 


Name 
Company 
Address 


See 
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...incandescent WALL BRACKET 


made of die-cast aluminum 


No. 3672 The lighting of areas adjacent to outdoor 
with Widespread Amcolens 
walls can now be achieved with this 
attractive new wall bracket—completely 
gasketed between lens, ring, housing 
and junction box. Varied light distribu- 
tion performance is provided with 
optional choice of Widespread Amcolens, 
Asymmetric Arealens and White Amtex 
glass. Die-cast aluminum has Universal 
No. 3670 with Asymmetric Arealens ; . 3 ; Metallic finish which is compatible with 
= ' exterior wall materials. Write for Bul- 
letin No. WE2-362. 


Art Metal Lighting Division 
j 1814 EAST 40TH STREET, CLEVELAND, OHIO 
No. 3673 with White Amtex glass j Wakefield Lighting Limited 
LONDON, ONTARIO 


a 


Two New Luminaires 


by WAKEFIELD CORPORATION 


...fluorescent SYMMETRIC 


TRADEMARK 


fully enclosing styrene diffuser 


The lighting of classrooms, offices, 
drafting rooms and stores can be pro- 
vided with this new fully enclosed 
luminaire, equipped with Wakefield’s 
popular sliding clamp hanger for easy 
and economical installation. The Sym- 
metric is available in two lamp and 
four lamp widths in four foot and 
tandem eight foot lengths. The one 
piece, frost clear, stvrene diffusers can 
be readily removed for washing. Write 
for specification sheet No. SYM-162. 
No. SYR-214 with medium 


impact Styrene Diffuser 


Wakefield Lighting Division 
VERMILION, OHIO 


Wakefield Lighting Limited 
LONDON, ONTARIO 
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ADVANCE In-warranty Labor Insurance 


compensates for normal 


ballast replacement labor cost 


The ADVANCE TRANSFORMER CO. ILI (in-war- 
ranty Labor Insurance) Program is designed to 
reimburse the Electrical Contractor for normal 
labor costs incurred in replacing ADVANCE 
In-warranty High Power Factor Fluorescent Lamp Ballasts. 


ILI permits the Contractor to guarantee both labor and ballasts in 
fluorescent lighting installations. It gives fast and more efficient serv- 
ice for lighting equipment manufacturers’ products if an ADVANCE 
Ballast becomes inoperative within the two-year warranty period. 


The Electrical Contractor contacts his 
ADVANCE Representative when he experi- 
ences an ADVANCE in-warranty ballast 
failure. The ADVANCE Representative will 
qualify the job and issue an (In-warranty 
Labor Insurance) ILI number. 





The Electrical Contractor takes the in- 
operative ballast together with the (In- 
warranty Labor Insurance) ILI num- 
ber te any ADVANCE Service-Stocking 
Distributor. The Distributor supplies 
the Contractor with new ADVANCE 
Ballasts at no charge and gives the 
Electrical Contractor an ILI form. 





The Contractor completes and sends 
the form to ADVANCE TRANSFORMER 
CO., 2950 N. Western Avenue, Chicago 
18, Ill. He receives a non-negotiable 
check for replacement labor cost which 
will be redeemable in merchandise at 
any ADVANCE Service-Stocking Dis- 
tributor. 


WRITE FOR COMPLETE IL! BROCHURE 

















connate | TRANSFORMER CO. 


2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A 
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WAGNER* INSULCOAT MOTORS 
U 


TWO-WAY 
SAVINGS 


OVER STANDARD TOTALLY-ENCLOSED MOTORS 


IN INITIAL COSTS... Insulcoat motors can be used IN HIGHER SERVICE FACTOR... Insulcoat motors 

in many applications that formerly required more have the same service factor as conventional open- 

costly totally-enclosed motors—in atmospheres in- type motors. This 1.15 service factor, as compared 

volving moisture, salt spray, oils, chemicals, acids, to the 1.0 service factor of totally-enclosed motors, 

dust, carbon black and other contaminants. often lets you specify a smaller horsepower rated 
Insulcoat motor for a given job. 


The stator coils of Wagner® INSULCOAT MOTORS are completely 
sealed against severe environments by a tough, flexible coating of epoxy 
resin. The coating has high dielectric strength—the whole stator insulation 
system is one unbroken unit. The Wagner method of applying Insulcoat 
puts it on the stator coil in the proper thickness for maximum protection, 
yet allows ready transmission of heat from the coils. This heat dissipation 
factor, the double end ventilating system, and the free flow of air under 
and around the end coils, results in a cool-running, long lasting, dripproof 
motor. For a motor that will do the job of a totally-enclosed motor but 
costs less... that gives proven protection against most forms of corrosion 
and foreign elements and has longer life through cooler operation... 
investigate the WAGNER INSULCOAT MOTOR. Your nearby Wagner 
Sales Engineer has all the details. 


Wagner Electric @rporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 


Manufacturers of LOCKHEED*® Products 
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Air Conditioning Wiring 


Simplified 


by Raceways 


Surface metal raceways prove to be simple, 
economical way to wire for air conditioning 


Surface metal raceway is a practi- 
cal and economical method of wir- 
ing for air conditioning. 

Many structures, erected before 
room air conditioners were 
monplace, are equipped with elec- 
trical distribution systems that 
make no provision for the increased 
load resulting from the use of air 
conditioners. This problem faces 
many owners of apartments, hotels, 
office buildings and other institu- 
tions that must remain open during 
construction. 

The recent installation of 128 
room air conditioners in a_nine- 
story hotel shows how the problem 


com- 





COOL SAVINGS: Wiring for air condition- 
ing is practical and economical with sur- 


Advertisement 


of providing new circuits to handle 
additional electrical loads was 
solved quickly and conveniently 
with Wiremold 3000 and 500. 

Extending from a panel box on 
each floor, the 3000 carries conduc- 
tors for the branch circuit feeder 
system down both sides of the hall- 
way. The branch circuits to each 
room are carried in 500. A Wire- 
mold 5748 receptacle box was in- 
stalled in room for the air 
conditioning unit. 

A 5781 Box Connector was used 
to connect the 500 to the 3000. This 
same system was used on each floor 
of the hotel. The raceway was then 

continued on third page 


each 


face metal raceway. This type of installa- 
tion is readily installed in all buildings. 





Code Comments 


Partitions and Surface Raceways 


Q@. May Wiremold be run through 
partitions? 


A. Wiremold is permitted to run 
through partitions, walls, and floors 
providing they are dry partitions or 
floors and the lengths of raceway 
are unbroken where they are passing 
through. There are certain fittings 
that are designed for this type of 
service. For example, the 2017TC 
allows Piugmold 2000 to be run 
around the outside of a building 
passing through the partitions with 
a length of Plugmold® taking off 
from the exterior perimeter run and 
going at right angles to this run 
down a center partition. This is 
covered in Section 352-5 and 353-3 
of the Code. 


General Lighting Load 


Q. What is the basis for calculating 
the expected branch circuit general 
lighting load? 


A. In the absence of specific infor- 
mation as to what is intended, the 
load may be calculated on the 
“watts per sq. ft.” basis as shown in 
Article 220-2(a) (1). 


Fixture Canopy for Fluorescents 


Q@. Can backplates both round and 
rectangular be used as grounding 
plates when 5738F grounding box 
for fluorescent fixtures won't fit in- 
side canopy? 

A. It is generally good practice to 
use such a backplate to ground the 
raceway’s system, and as long as the 
fixture canopy completely covers the 
area, a workmanlike job can be 
done. See Section 410-12. 


WiREMOLD* 








Editorial 


Raceways and air conditioners 


With the first day of spring behind 
us, the promise of air conditioning 
installation business is at hand. 

Such business offers the contrac- 
tor an important opportunity to 
demonstrate his awareness of his 
customers’ problems and thus gain 
higher regard for his services. 

Few places are able to close up 
completely during the installation 
of air conditioning equipment. Since 
most of the business is in existing 
buildings — such as _ hotels, office 
buildings and institutions — it is 
necessary that the installation dis- 
turb the occupants as little as 
possible. 

Experience shows that the most 
practical way to do this is by using 
surface metal raceways. Not only 
do they permit faster and neater 
installations, they open the door for 
selling-up the job. 





Product of the Month 


Extra deep box for heavy-duty devices 


The 3044-2 Extra Deep Switch and 
Receptacle Box increases the ver- 
satility of Wiremold 3000 raceway 
by making it possible to flush-mount 
standard 30, 50 or 60-amp recep- 
tacles. 

Measuring 6%% x 63% x 2% in., 
the 3044-2 has plenty of space for 
making connections and accommo- 
dates the maximum wire capacities 
of 3000. 

The box is provided with a rec- 
tangular 314 x 2% in. holecut in 
the cover to fit the required switch 
or receptacle. 

Positioning of twistouts on four 
sides provides added versatility and 
permits running of raceway either 
in a straight line or at right angles. 
Two sides of the cover have one 
set of combination twistouts for 
3000 and 2100 and the other sides 
have two sets. 








Quiz Corner 


Questions for this department are 
taken from inquiries received from 
the field. Your questions are wel- 
come; indeed, they are necessary if 
this department is to serve you 
with worthwhile information. Ad- 
dress: 

Quiz Corner 

The Wiremold Company 

Hartford 10, Conn. 


QO. How can I prevent having 
cracks beneath 2200 Plugmold when 
mounting it as a baseboard over 
concrete floor covered with asphalt 
tile? 


A. Mount the 2200 as tight to 
the floor as possible before the tile 
is put down. Tile is cut to fit to the 
2200 instead of under it. The thick- 
ness of the tile will usually cover 
cracks due to unevenness in con- 
crete. Cover of 2200 can be easily 
removed, if it becomes necessary, 
without interfering with the tile. 





® You have two internal elbows 
for 2000 Plugmold. Is there any 
type of installation where one must 
be used and the other cannot? 


| CONDUCTORS 


A e Choice of which elbow to be 
used is a matter of preference. The 
2017 requires fastening. The 2017TC 
does not. The 2017TC will work 
much better in corners that are not 


true 90’s. The cost of the 2017TC is 
less than one-quarter the cost of the 
2017 and usually results in a faster 
and neater installation. Also, with 
the 2017TC, the raceway cover 
serves as the elbow cover with no 
overlap. 


QO. Can you suggest a simple 
method of showing a customer how 
Plugmold will look when installed? 


A. Wiremold’s new folder 
(Form 637) is provided with strips 
of Plugmold 3000, 2200, 2100, 2000, 
in both gray and buff finish. These 
strips may be detached from the 
folder and placed in position. Check 
coupon below for a copy. 





WIREMOLD @ HARTFORD 10, CONN. 


Gentlemen: Please send free the checked items 


rm 
i 
% 


[] Form 637 
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[_] Electric Ideas, March 1962 
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(_] Electric Ideas, February 1962 





ADDRESS 


] Wiring Guide (Catalog 22) 
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different rooms and halls. 
“a + Result—an attractive installation 
completed with little fuss or dis- 
turbance to the hotel’s guests. 

Surface metal raceway was sim- 
ilarly installed in an old nine-story 
office building to carry conductors 
for air conditioners. In this in- 
stance, feeder risers were installed 
to new distribution panels. Branch 
circuits were extended from the 
panels down the corridors to each 
location where a room air condi- 
tioner was to be installed. Here, the 
circuit was nippled through the 
back of the run of 3000 into a 5719D 
Corner Box and then extended in 
Wiremold 500 and 700 to the var- 
ious outlets provided for the air 
conditioning units. 

Result — office personnel were un- 
interrupted by the construction 
work going on in their midst. 

Finally, consider the same prob- 
lem, but this time involving an 
apartment building in Chicago. 
Economy was the determining fac- 
tor in selecting Wiremold. The 
owner wasn’t so much concerned 
with disturbing the tenants, but he 
realized the cost of rewiring with 
a concealed conduit system was 
prohibitive. 

The construction progressed in 
this fashion: No. 8 conductors were 
brought from distribution panels on 
each floor and run in Wiremold 
3000 along the corridor above the 
molding and then fed through the 

7 : ; ; wall into Wiremold 2100 inside the 
APARTMENTS: The rapid increase in air offered the most — from the viewpoint of room. From six to nine 220-volt 
conditioning load necessitated rewiring capacity, economy and appearance. Note units were fed from each pair of 
this Chicago apartment house. Wiremold how raceway blends with corridor decor. No. 8 conductors. The 3000 in the 
corridor provides plenty of extra 
capacity to serve other tenants who 
may want to install air condition- 

ing units in future years. 

Result —an installation that 
saved money for the owner and at 
the same time has the capacity for 
air conditioners that may be added 
later. 

Gone are the days when a build- 
ing has to be considered outdated 
because it lacks the necessary facili- 
ties to handle increased electrical 
loads. Surface metal raceways pro- 
vide a speedy, economical and neat 
method of rewiring that blends with 
any background. 


> . . ss 4 ee My + ™ > > ® 
HOTELS: Room unit in this Boston hotel is by flexible conduit. Wiremold 700 and Wire MOLD 
wired directly to the Wiremold switch box 2100 were used for room wiring. 


Advertisement 


Air Conditioning Wiring Simplified continiccd from frst pag a a 


OFFICES: Wiremold 3000 installed in the branch circuit feeder for individual office 
corridors of this office building serves as a air conditioning units. 





Engineered Specials 


Special 2100 strip for carrier-current cabinets 


PROBLEM 

To provide a light and power source 
for maintaining FM single fre- 
quency telephone equipment, 
mounted in carrier-current cabinets. 


SOLUTION 

A 6-ft. strip of 2100 was prepared 
which contained the needed lumi- 
line fixtures and outlets. 


DISCUSSION 
Lack of lighting and receptacles 


hampered the testing and mainten- 
ance of equipment mounted in metal 
cabinets. For efficient use, adequate 
lighting was needed, as well as out- 
lets for power tools. 

A special 2100 strip was fabri- 
cated equipped with two 18-in. lumi- 
line lamps, two 2127S T-slot re- 
ceptacles, and a special 2140 switch. 

Wiremold engineers gladly mod- 
ify existing products to meet special 
design requirements. 


_-- 2197-18" REFLECTOR~__ 2127S --- 





‘ 
(2127D SPECIAL 
~---2103A SPECIAL-~~ 


SPECIALZ 210A 


ARTIST'S CONCEPT 














Noteworthy | 


Personnel at Meetings 


Ambrose J. Massey, Chicago, will 
be at the Industrial Electrical Ex- 
position, Wisconsin Electric Power 
Company Auditorium, Milwaukee, 
May 2-3, while Ken and Bob Hill, 
both of Elmira, and Dick French, 
Philadelphia, share honors at the 
27th Annual Convention of the 
Pennsylvania Society of Profes- 
sional yg Hotel Hershey, 
pencnis Pa., May 10-12. 


A! 


roe ey J. Massey Ken Hill 





Bob Hill Dick French 


Practical Tips 


Wiremold shears speed cutting of base and cover 


Wiremold shears save up to one- 
third the time normally spent to 
cut Wiremold 2000 and 2200 base 
and cover sections. 

With this powerful, heavy-duty 
tool, it takes only a moment to cut 
raceway. 

Two shears are available — the 
620 for the 2000 and the 622 for 
cutting 2200. Both are furnished 
with a detachable 30-in. long han- 
dle, for easy storage and carrying. 

The shears come attached to a 
wood block for easy, portable use 
or, with block removed, the shears 
may be bench-mounted. 

To operate the tool, merely in- 
sert the cover or base of the race- 
way in the proper place and with 
the handle as a lever, make the de- 
sired cut. A quick motion assures a 
clean and neat cut without any dis- 
tortion of the metal. 

As easy to use as a paper cutter, 
the lightweight shears save time and 





HARTFORD 10, CONNECTICUT 


In Canada: Conduits National Co., Ltd. 
Toronto 2, Ontario 


money. The shears, of course, elim- 
inate tedious and inaccurate cutting 
with a hacksaw. 

A clean, burr-free cut every time 
is assured with Wiremold shears. 





All WIREMOLD products are sold 


through electrical distributors — your 


best source for all electrical products. 


Advertisement 





New EQ-225 AMP BREAKER 
2 POLE 120/240 VOLTS A-C 


N |. W 3: 


EQ:225 AMP 
BREAKER : 


CAME fad 


FAMOUS I-T-E QUALITY 


Now available under the I-T-E label are the new 
EQ-225 circuit breaker, new EQ-Loadcenter with 
150A or 200A main breaker, and enclosed EQ-225 
breakers .. (NEMA Type 1, 1B and 3)..in ratings 
of 125, 150, 200 or 225 amperes. These new mod- 
ern, compact devices provide positive protection 
against overload or short circuit conditions. The 
EQ-225 employs Quick-make, Quick-break, Trip- 
free mechanism action with common trip (not 
companion trip). A fault to ground automatically 
opens both poles of the breaker! Overcurrent pro- available from distributor 
tection combines the time proven thermal mag- = gtocek. Sizes are 150A main 
netic principle for positive protection against over- breaker with 20 to 30 branch 
load or fault conditions. For additional informa- pole spaces and 200A main 
tion, contact your nearest I-T-E District Office, or breaker with 20 to 40 branch 
your local I-T-E Authorized Distributor. pole spaces. 


The new EQ Loadcenter, with 
an EQ-225 main breaker, is 


for the Contractor who is Proud of his work 


() ; |-T-E CIRCUIT BREAKER COMPANY 
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RECESSED FIXTURES 
PUT SPORTS IN Down with unsightly girders. Up with lighting fixtures 


mounted flush with the ceiling. This is the new, mod- 

A N E W L iG H T ern look for gyms, sports arenas and auditoriums 

made possible by Abolite recessed fixtures. They’re 

made of light, sturdy non-breakable Alzak aluminum. Protected by concentric louvers which provide deep 

40° shielding, eliminate glare for players and spectators. Large center opening permits bulb replacement 
from the floor with a pole re-lamper. These easy-to-install recessed fixtures come 
complete with plaster rings, finish rings and screws. Available in 18” diameter for 400 
watt mercury lamps, and 14”, 16” and 18” sizes for 300-1500 watt incandescent lamps. 


To put sports in a new, modern light, get com- 
plete information on the Abolite line of gym AB L p T E 
fixtures. Our catalog is yours for the asking. r ; 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio © 
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PROTECTED 
BY STEEL ! 














Covers of steel guard the circuit 
breakers from damage in Frank 
Adam distribution panelboards and 
switchboards. Furnished as stand- 
ard equipment without extra cost, the 
added steel armor protecting this 
better built equipment makes it a 
standout for tailored appearance as 
well as safety and rugged durability. 








To get this important plus in circuit 
breaker distribution panelboards, 
order Frank Adam Type CDP = 
another industry “Best Buy.” 








CIRCUIT BREAKER 
DISTRIBUTION PANELBOARDS 


Main Capacities: 200 to 1200 amps. 
Branches: “E” thru “MA” frame breakers, 15 to 800 amps. ; 


Fypanx 
DAM ELECTRIC COMPANY 


P.O. BOX 357. MAIN P.O.+ ST. LOUIS 66, MO. 


busduct « panelboards « switchboards « service equipment 
safety switches « load centers « Quikheter 
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Sylvania’s 


Power. 


Series 





makes your 
Lighting Installation 
EASIER-FASTER-SAFER 


Sylvania’s new Power-V Series has been designed and 
built with you in mind... . to provide money-saving 
methods of reducing installation time. 

This, plus the built-in features of ruggedness, neatness, 
power, versatility and simplicity, make Sylvania Power-V 
the outstanding line of industrial fixtures available. 

Ask your Sylvania representative or your Sylvania 
Select Distributor for details. Or write to: 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC Propucts INC. 
One 48th Street, Wheeling, West Virginia 


A variety of louvered, lens and panel shieldings can be used with 
Sylvania’s Power-V Series. The door frame (which can swing down 
from either side) holds the shielding firmly in position to withstand 
sudden jars or shocks. 

The Power-V with 800 ma HO or 1500 ma lamps and 30° x 30° 
metal cell louver shielding is gaining popularity for the general illu- 
mination of areas where more critical visual tasks are performed. 


LIGHTING FIXTURES BY 








New GRAVITY-LOK Hanger 


This new Sylvania hanging device makes the in- 
stallation of Power-V fixtures as simple as 1-2-3. 
Ask for a demonstration in your own office. 


After Gravity-Lok Hanger is fastened or suspended, en- 
gage groove of one side of fixture channel into lip of 
stationary side of Gravity-Lok Hanger. 


Rotate fixture into position. Movable clamp of Gravity-Lok 
Hanger moves aside as channel is pushed upward. Clamp 
then falls into groove on channel holding it in place. Then 
tighten screw on side of Gravity-Lok Hanger to prevent 
lengthwise movement of channel, when desirable. 








SYLVANTA 


SUBSIDIARY OF ) 


GENERAL TELEPHONE & FLECTRONICS Se) 
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FROM WHITNEY BLAKE 


* Your assurance of quality 








_ wire performance 
at Mele thiae- bale Gm Moyesley ewe) ige 
y-Weteldel-sameyuolohi (ames may’ Aebinetents 
Blake WIRESEARCH. 
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=<" SWITCH amet 














How?—by stopping heat before it starts. An 
exclusive blade design keeps the arc from the 
contact area. There’s no burning or beading. 
One-piece copper construction eliminates 
joint heating. Tin plating stops heat caused 
by corrosion and wear. Results: the switch 
stays cooler, lasts longer. 

Other valuable Westinghouse features in- 
clude the De-ion arc quencher and visible 











blades. These long-lasting safety switches have 
been tested at 100,000-amp fault currents with 
current-limiting fuses. Get all the reasons why 
Westinghouse switches are preferred for rug- 
ged applications. Ask your local Westinghouse 
distributor or salesman for information, or write 
Westinghouse Electric Corporation, Stand- 
ard Control Division, Beaver, Pennsylvania. 


You can be sure...if it’s Westinghouse. 3-30335 
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Westinghouse 
gives you 
longer 
Safety switch 
life 


Westinghouse 





Women Prexen 


hal 





Ni "Sy 


CN ‘a. Who use T&B products — 


they come home alert and 
fresh — and with good reasons. 


We really can’t promise that you'll turn into a 
Rudolph Valentino overnight by using our prod- 
ucts — (if you do, please call us collect) but, we 
can guarantee that you'll lower your installed 
costs by saving time on the job. 


INSULINER SLEEVES*— 
ideal for rework... In- 
sulates bushings without 
disconnecting wires— 
meets NEC 373-6(b), con- 
duit size range from 12” 
to 6”, 


j= 


INTERLOCKING AR- 
MORED CABLE FIT- 
TINGS — One basic dou- 
ble clamp accommo- 
dates 27 different termi- 
nations. It can ground, 
support and hang entire 
cable systems .. . with- 





GROUNDING WEDGES*- 
Saves big money on re- 
work ... grounds box to 
conduit ‘without discon- 
necting wires, meets 
NEC 250-72-E, conduit 
size range V2” to 6”. 


GROUND FITTINGS*-25 
custom fittings from 8 
standard parts can be 
made with T&B pipe 
clamp and conduit hub. 
Accommodates %” to 
1%” conduit, #8-#2 
ground wire. 


out ladders or racks. 





% 





INSULATED FITTINGS* rLeee BOXES AND OUT- 
have bright biue acid — New concrete 
resistant nylon lining tant Redan -tilt’” has 13 

entire throat. Meets knockouts, Ye” to 1%” 

NEC 373-6 for pro- — levels 10° in any di- 

tection of ungrounded rection, adjusts 5¢” ver- 

conductors — makes tically. New Duplex out- 

wire pulling easier. let accommodates any 
standard receptacle. 


With the increase in “modernization 

wiring” you'll profit by using the T&B 

lowest installed cost approach for updating 
electrical installations. Our authorized 
distributors have them in stock right in your area. 








THOMAS & BETTS 


For complete product information, write the Thomas & Betts Co., TzB 
Elizabeth 1, New Jersey. In Canada, Thomas & Betts Ltd., Montreal ENGINEERED 
. we'll send it immediately. 











How would you get at the stuff in front 


Does your pick-up keep things from you? All 3 sides drop on the VW. Like tail- You can carry 1,764 Ibs. on our deck 
Do you still have to unload the stuff in gates. You load it like a flatbed. with no strain. Some owners even carry 
the rear, and then the stuff in the middle, You work with a clear deck, 5 feet light tractors on it. 
to get at something in front? wide and 8/2 feet long. It's 22 feet If it rains, you can get hoops and a tarp 
Our Volkswagen would never make longer than a standard half-ton. that turn the VW Pick-Up into a kind of 
you do that. Our sides get out of your way. And it's all flat. No wheel well. covered wagon. (These are extra.) 





$1,995 WEST COAST. 


if the sides didn’t come down? 


There’s also a weatherproof locker 4 
feet long and 5 feet wide under the bed. 
You can store tools there at night. 

The VW Pick-Up is built a little differently 
from most others. For one thing, its body 
is welded into practically a solid hunk of 


steel. No bolts to loosen or rattle. 

For another, its engine's in the rear. 
You get traction in mud, sand and snow. 
And it won't ever boil over or freeze up. 
It's air-cooled. 

Up on deck and down in the engine 


room our pick-up has little ideas for help- 
ing you that other pick-ups haven't quite 
caught up with yet. 
One of the littlest is the 
price. 


$1,885,t 
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Now there’s an 8-foot 
(Could group relamping 


Above you see another great moneysaving idea from 
Sylvania. An 8-foot Caddy-Pack that lets you move 24 
new Lifeline lamps into the lighting area safely, con- 
veniently — and lets you take out 24 replaced lamps in 
the same container! 


This is the 8-foot version of Caddy-Pack, the greatest 
efficiency unit ever designed for group relamping. The 
4-foot unit you see in the sketch at the side has already 
been introduced and has revolutionized fluorescent re- 
lamping. 4-footer contains 60 lamps. Same principle. 
Only difference is 8-footer lies flat, 4-footer stands up. 


And now in both you get sensational new Sylvania 9000- 


hour Lifeline fluorescents—each with an exclusive etch 
on glass for recording date of installation. 


These are just two more examples of how Sylvania keeps 
working to solve your own lighting problems realisti- 
cally. To bring you the lowest possible TCL—Total Cost 
of Lighting. With moneysaving methods. Brighter, 
longer-lasting lamps. And an exclusive Sylvania money- 
back guarantee that states: “If at any time a Sylvania 
Fluorescent Lamp fails in your opinion to provide better 
performance than any other brand fluorescent lamps, on 
the basis of uniformity of performance, uniformity of 
appearance, maintained brightness and life, it may be 
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Sylvania Caddy-Pack! 


be easier than this?) 


returned to the supplier for full refund of purchase price.” Packs. Or write: Lighting Division, Sylvania Electric 
Now, make your group relamping faster, safer, more Products Inc., Dept 15, 60 Boston St., Salem, Mass. 
economical. See your Sylvania representative for Caddy- In Canada: Sylvania Electric (Canada) Ltd., Montreal. 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS cy) 


4-FOOT CADDY-PACK 8- FOOT CADDY- PACK 





Why Westinghouse is first in 
circuit breakers 


In 1924 

Westinghouse 

applied for the 

original patent 

on the trip-free 

mechanism for 

AB molded case 

circuit breakers 
Since 1924 
Westinghouse 
has continued 
improving the 
circuit breaker, 
with more 
improvements 
coming all the time 


Since inventing the original AB 
molded case circuit breaker, 
Westinghouse has continued to 
earn scores of basic patents for 
circuit breaker developments. 
Each, in some way, has made 
today’s Westinghouse circuit 
breaker a greater value. Present 
developments will make to- 
morrow’s breaker even better. 

These continued improve- 
ments have made Westinghouse 
AB De-Ion breakers the indus- 
try’s most widely accepted 
breaker with designers, manu- 
facturing engineers, contractors 
and others. Ask your local sales 
representative to show you how 
the full line of quality Westing- 
house breakers can build more 
reliability into your electrical 
systems, or write Westinghouse 
Electric Corporation, Standard 
Control Division, Beaver, Penn- 
sylvania. You can be sure... if it’s 


We tinghouse. J-30339 


Westinghouse 











THE ROYAL FAMILY OF 


WEATHERPROOF DEVICES ... 


QUALITY YOU CAN MEASURE 


IN TIME! 
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ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Why time? Because Royal weatherproof electrical devices install 
faster and last longer. Here are two of Royal’s time-miser, top 
quality items: 


Weatherproof Edison base sockets in durable vinyl (for car 
lots, carnivals, showrooms, auctions, etc.). In red, green, brown, 
black — 660W, 250V. 


Weatherproof “Sta-Open”, “Flip-Tite”, and screw cover recep- 


tacles and switches... also universal single and duplex cover 


plates for converting standard devices for outdoor duty. Corro- 
sion resistant materials. Positive weather-barrier sealing action. 

Next time you visit your electrical wholesaler, ask to see 
these useful, adaptable devices . 


..Or write us, giving your 
wholesaler’s name. 


My 


EXTENSIONS 


=: | ROYAL 
Bg dase) TET 
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ROYAL ELECTRIC CORPORATION 
PAWTUCKET, RHODE ISLAND 


WIRE AND CABLE 





WIRING DEVICES 
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Power to Spare (~*~ 


. & SSE ieeictereieeeeneenenenenenncennatatet 


Steel City Channel MOUNTS, HANGS & FEEDS the fixtures 


FOR SURFACE OR SUSPENDED LIGHTING 


POWER TO SPARE— 


A central wiring distribution channel with conductor capacity 
that exceeds requirements of any lighting layout and with 
power to spare for other uses. Here’s a Channel that adapts 
to any interval of structural support—may be dropped to any 
level where it becomes a rigid platform for fixture attach- 
ment. Lighting fixtures may be spaced and fastened anywhere 
along the Channel System. 

Branch lighting circuit conductors are completely enclosed 
in Channel from panel to fixture. This raceway carries full 
Underwriters’ Laboratories, Inc. approval. 


Fixtures may be added or relocated as required. To remove fixture, merely 
un-plug cord, open sliding fixture hangers and lower fixture. It’s that easy. 


MONEY SAVING FEATURES... 


@ Eliminates cutting and threading of conduit 
@ Reduces number of hangers @ Uses existing boxes 
for wiring feeds @ Plug-in method reduces wiring 
costs @ The greater hanger spacing allows use of 
existing boxes with fewer intermediate hangers 
@ Pre-wiring of long lengths of channel at bench 
level © Top mounted receptacles provide outlets 
for portable tools and machinery. 


SURFACE RACEWAY SYSTEMS 


LISTED BY UNDERWRITERS’ LABORATORIES, INC, 


Phnaitlt et 
Ane es 


PLUG-IN TYPE DIRECT FEED TYPE 


























Channels of various depths and gauges, for use as 
surface raceway wiring systems or for fixture sup- 
port only, are available as standard. 

When used as a raceway, the Channel capacities 
are more than ample for every lighting require- 
1nent—up to ten No. 8 AWG conductors (National 


Electrical Code). 


Easy removal of fixtures for ballast repair and cleaning reduces maintenance costs. 


STEEL CITY ELECTRIC COMPANY PittseurRsH 33, PA. 


A subsidiary of Martin Marietta Corp. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1962 





Save up to °30 on cable cost with 
new G-E reversible-wiring safety switches 


Old way wastes wire, work and money. Locped 
cable inside box presents danger of wire abrasion. 
None of this is necessary when you use new 
General Electric reversible-wiring safety switches, 
100-amp and above. 


Rating < 

100 AMP 2 

200 AMP 3/0 
400 AMP/240 VOLT 500 MCM 
400 AMP /600 VOLT 500 MCM 
600 AMP/240 VOLT (2) 350 MCM 
600 AMP/600 VOLT (2) 350 MCM 


Line 


New G-E way eliminates danger of wire abra- 
sion, inconvenience of upside-down boxes. ON- 
OFF indication remains unchanged. Available 
with line lugs factory-installed at bottom, or for 
field installation. 


Amount Saved Per Switch Installed* Length of Wire Saved (In Feet) 
2-Pole 3-Pole 2-Pole 3-Pole 
$ .91 $ 1.36 
3.73 5.60 
12.56 18.90 
13.74 20.60 
18.70 
20.40 


*Based on approximate contractor prices for Type RHW copper building wire. 


GENERAL @ ELECTRIC 


Circuit Protective Devices Dept., Plainville, Conn. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1962 





This plug’s a workhorse 


poOz-grip * | ...0.Zs new plug design for circumference of the cable. POZI-GRIP plugs sur- 
all standard cable supports. Thousands of tiny but pass all UL requirements. 

tough grippers are sealed into a special coating This is another quality step by O.Z. to bring 
bonded to the plug’s grooves. Increased gripping you the best electrical fittings through a nation- 


power is constant, even, and positive over the full wide network of the finest electrical distributors, 
* Trade Name—Pat. Pending 


Type "mM" 


ELECTRICA MANUFACTURING CO., INC. 
262 Bond Street +» Brooklyn 17, N.Y. 


Sales Office and Warehouse: 406 So. Cicero Ave., Chicago 44, Ill. ¢ ES 9-0326 © Office and Warehouse: 655 So. Van Ness Ave., San Francisco 2, Calif. * MA 1-4075 
Cast Boxes » Cable Terminators » Power Connectors + Solderiess Connectors » Grounding Devices » Conduit Fittings + Interlocked Armor Cable Fittings 
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IN LESS TIME THAN IT TAKES TO § 3 READ THIS AD 


A Clipper Drill Will Put a 4” Hole Through 6” of Reinforced Concrete! Be =, Clipper Core Drills are the world’s 
fastest concrete drills! Fastest because they are the only drills with je ™ adequate power necessary for low- 
cost drilling of any size hole up to 14” in diameter in heavily reinforced fe /* concrete... prestressed slabs... 
any masonry material @ G.E. designed a 3 H.P. induction type motor fie fi, exclusively for Clipper drills—and 
designed it for heavy duty drilling under the most demanding conditions & = @ This gives Clipper Core Drills 
superiority in speed and performance over units using converted hand — = Grill motors. AND only Clipper 
offers speed selection — 300, 800, 1500 RPM—to give you the right speed for every drilling job. Write for complete 
information or CALL COLLECT to your Clipper Factory Trained Representative. He'll help you select the right Clipper 
drill for your next job. And he'll show you how to turn your worn out diamond bits into new Clipper Bits—at a 


savings @ Clipper also manufactures a complete line of masonry and concrete saws and blades. Additional information 
is yours for the asking. 


=~ 


4 7 ~» 2 OY 
| (Gi; 2/25") MANUFACTURING CO. “Sg/ 
4 = // e @ 


~ 2801 WARWICK, KANSAS CITY, MISSOURI & 


Factories: Australia, Brazil, England, France, Germany, Italy, U.S.A. 
SOLD DIRECT FROM OFFICES AND WAREHOUSES COAST TO COAST 
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CUTLER HAMMER 




















HOW 
DO YOU 
MEASURE A 
MOTOR 
STARTER? 





ii 


CONTROL 


What do contractors say about motor starters? 


‘““We demand top quality product 
and performance, but our choice is 
often made on other factors” 


Quick installation? It’s money in a contrac- 
tor’s pocket. Easy maintenance? One key toa 
satisfied motor starter customer. Today, 
nobody will buy a starter that doesn’t deliver 
these important benefits. 

And these are qualities that have long been 
built into all Cutler-Hammer motor starters. 

But we’ve also been aware that certain non- 
product factors are important to a contractor’s 
business. Recently a group of 254 typical and 
important buyers of motor starters told us 
how really important they consider these non- 
product measurements. These, they said, de- 
termined their choice in many cases; 


1. AVAILABILITY 


Local stocks are considered a must by buyers. 
And with Cutler-Hammer, more than 600 dis- 
tributors maintain balanced stocks. Complete 
starters or required replacement parts are just 
a phone call away. They’re backed up by 66 
district offices and 17 regional warehouses. 
The 91% of your motor starter requirements 
that you need in a hurry are available locally. 
Even special requirements can often be han- 
dled overnight. 


WHAT’S NEW? ASK... 


CUTLER-HAMMER 


bach e Subsidi 


Cutler-Hammer inc., Milwaukee, Wisconsin e Divisions: AIL; Mull 





2. SERVICE 


Service was the next most-mentioned factor. 
And you'll find Cutler-Hammer service better 
than ever. Both the distributor and the 
Cutler-Hammer man will treat your problem 
as their own. Together they’ll be able to 
handle your problems—and emergencies—in 
just hours. 
3. COMPLETE PRODUCT LINE 


Being able to get the right starter when needed 
naturally ranks high in importance with 
buyers. With Cutler-Hammer, you get exactly 
the starter you need to do the job right. 
Cutler-Hammer has 10 NEMA sizes, 00 
through 8. 

For complete details on the starter line de- 
signed to industrial standards, proven in 
thousands of applications and exceeding 
NEMA requirements in every respect, send 
for publication LO-70-G241. 


So next time you’re talking about motor 
starters... talk to Cutler-Hammer. You know 
the reputation of our products . . . call your 
nearby Cutler-Hammer distributor and find 
out about his service! 


| oe 


ies: Uni-Bus, Inc.; Cutler- 





Hammer international, C.A. e Associates: Cutier-Hammer Canada, Ltd.; Cutier-Hammer Mexicana, S.A. 
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.Electromode 


PRODUCTS 





NeW unit Heater BLower™ 














New BATHROOM AND 
SMALL ROOM HEATERS 


NeW sasesoarp HEATER™ 


* NEW BATHROOM and SMALL ROOM HEATERS: Completely restyled in new Satin Aluminum finish that adds the 
ultra modern look to any bathroom. Finish has longer life and is anti-corrosive. Automatic, Small Room Heater features 
fan control mechanism, oil-sealed motor and newest hydraulic type thermostat. she NEW UNIT HEATER BLOWER: The 
most advanced unit of its kind for commercial and industrial use. Precisely engineered for compactness. Quick, versatile 
installation in a variety of positions. Adjustable louvres conveniently direct heat where most desired. oie NEW QUARTZ- 
ONE HEATER: Now equipped with high intensity quart tube which beams near-infrared rays—producing light as well as 
heat! Now more suitable than ever for exposed area heating, such as loading docks. Perfect for outside store display 
windows. Especially useful for any high outdoor installation. Pinpoints heat exactly where needed. she NEW BASEBOARD 
HEATER: Extra easy, simplified installation and smart styling of attractive perforated grille are outstanding features 
of Electromode’s newest baseboard. Now completely factory pre-wired and equipped with built-in connection box. 
Box components are all standard and interchangeable. Installation time is reduced to a bare minimum. Simply 


remove cover plate and you have easy access to convenient mounting holes. 
Dept. ECM-42 
|.Electrom od e Division of Commercial Controls Corp. ~ 


wo a eee in Rochester 3, New York 
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Only one cable 
could meet all the requirements 
for this 6,000-foot power installation... 


| HIGH VOLTAGE 


INSULATED POWER CABLES 


SAN JUAN, PUERTO Rico — When the extension of San Juan’s 
International Airport was proposed recently the Puerto Rico 
Water Resources Authority — producer of all the 
Commonwealth’s electric power — was asked to remove 

a one-mile section of overhead transmission cable. 


The Authority’s primary problem was to switch to an 
underground installation in the shortest possible time and 
at the lowest possible cost. 


Armored cables were “‘out’’ — too expensive. Also unsuitable 
was any cable which required ducts, concrete 
trenches or manholes. 


The one cable that met all requirements — including lowest cost 
was Simplex 350 MCM copper, 61 strands, polyethylene 
shielded, Plastex jacketed cable rated at 46K V grounded neutral. 


Can Simplex polyethylene-insulated power cables solve some 
of your high voltage problems? 


Such properties as low dielectric constant, low power factor, 
low dielectric loss, high dielectric strength and very high 
insulation resistance are making polyethylene insulation one 
of the most important high voltage cable innovations in years. 
And Simplex is — by far — the leader in the research, 
development and production of polyethylene-insulated high 
voltage cables. Write today for complete information. 


Photo courtesy of Puerto Rico Water Resources Authority. 


4 
POLYETHYLENE CABLES BY Simplex 
WIRE & CABLE CO. 


EXECUTIVE OFFICES: Cambridge, Mass. + Plants at Cambridge, Mass., Portsmouth, N. H., Westbury, L. I., Monrovia, Calif. 
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” sf KILLARK SWITCH RACKS 


This rack is 20 feet long, 714 feet high, and weighs 8700 
pounds. Side one, shown here, contains 18 combination 
starters, with wiring through 4 raceways. Main terminal 
blocks are placed in a junction box. Side two (in back) 
contains 17 combination starters with terminal box and 
4 raceways. Galvanized steel mounting frame is painted 
with two coats of zinc-rich paint. Built in accordance with 
N.E.C. Code, Article 500, governing Class 1, Group D,, 
Division 1, hazardous areas. 


ELECTRIC 
MANUFACTURING 
COMPANY 
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Side one of this double-faced rack contains 8 ‘ This double-faced rack contains 10 size 2 com- 


i ; ; ‘ ; , R inati ats rea «(oD ai acews ‘ 
combination starters with 2 main raceways and bination starters, 2 main raceways and one 


one main terminal box. The back side contains main terminal box on each side. Weight 4,828 
similar equipment. Total estimated weight 4,952 pounds, height 7'10”. 
pounds. Length 15’, height 7'10”. 


Pa 
P 


7 “You bet they ate! > 
Designed, assembled, wired, ' 
sealed, shipped. Ready to J 
‘hook up to power." of 


we 


\ 
\ 


a 
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Killark’s Bob Grimm, Assistant Sales Manager, is shown 
on the opposite page, by one of four (front-back) switch 
racks recently built for a Texas oil refinery. Two others are 
illustrated above. 

All-aluminum control centers are custom-designed by 
Killark engineers from the broad selection of Killark en- 
closures: motor starters, disconnect switches, circuit breakers, 
panel boards. 

Killark switch racks offer several really big advantages. 
Because they’re aluminum, they’re lightweight, rust-proof, 
non-sparking. They’re versatile; you can specify them as 

“Les Sparks” large or small, as simple or complex as you require. They can 
be built for indoor or outdoor location, for hazardous or non- 
hazardous environments. All boxes are ribbed for higher 
strength and faster heat dissipation, rectangular for more 
compact assembly, front-opening for easier access and servicing. 

Killark does practically all the work for you, from blue- 
prints to assembly to wiring to sealing to shipping. The racks 
arrive at your plant ready to hook up to your power. 

If you would like further information about Killark 
custom-assembled switch racks, drop us a line and we'll be 
happy to give you complete details, 


Vandeventer and Easton Ave. St. Louis 13, Mo, 


In Canada: Killark Electric of Canada, Ltd., 421 Islington Ave. South, Toronto 18, Ont. 
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&) Current news reports 


WHATS HAPPENING 


IK 


ELECTRICAL SERVICES ? 


Highlights: A new 100-, 50- and 25-kvar capacitor line. A load-break switch that 
provides complete system and personnel safety. These examples demonstrate the extra 
value that is standard with Allis-Chalmers...the greater efficiency and added productivity 
that are yours when you buy A-C products, systems and services. Call your nearby Allis- 
Chalmers office for details or write Allis-Chalmers, Milwaukee 1, Wisconsin. A-1590 


Metal-clad safety for your per- 
sonnel... A roll-out load-break switch 
that completely isolates the switch from 
live current. Fuse changing and switch 
maintenance handled with maximum 
safety. The roll-out element cannot be 
withdrawn or returned to the cubicle 
with the switch in the closed position. 








Load center substations cut costs! Ventilated dry-type 
transformers require less maintenance. You keep line losses 
at a minimum by locating substations close to your load centers. 
Other A-C advantages: a low-voltage breaker compartment 
that’s completely isolated from bus compartment and other 
breakers; manual or electrical stored-energy closing; LCS units 
that are preplanned for expansion. Specify A-C substations with 
dry-type, oil-filled or Chlorextol-filled transformers. 


Chlorexfol, Super-Seal, Poxeal and Vori-Tex are Allis-Chalmers trademarks. 
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Dependable motor starters: 
Two years ago, A-C engineers 
traded the bulk in low-voltage 
motor controls for the savings of 
simplicity. With this came excep- 
tional reliability, demonstrated 
by a substantial drop in the re- 
placement parts business. You 
can be sure of fewer shutdowns 
when you specify A-C motor 
control—still the most advanced, 
easiest to maintain! 


Vari-Tex speed changer takes corrosive New, lighter, smaller . . . A-C adds 100-kvar size to 
atmosphere in stride: At a chemical com- extended-foil capacitor line. New Allis-Chalmers 100-kvar 
pany, this 25-hp Vari-Tex speed changer drives 95-kv-BIL capacitor weighs just 98 Ib, has an all-aluminum 
a pump through a single reduction gear unit. It case! To complement the new 100-kvar line, the 25- and 
operates in an atmosphere of hygroscopic potash 50-kvar units have been redesigned with aluminum cases, 
dust which is highly corrosive when wet. Poxeal weights reduced to 37 and 58 lb respectively for 95-kv-BIL 
insulation system equips the open Super-Seal units. Mounting centers are still 1554 in. and case widths 
motor to deliver a long, trouble-free life. are 4 in. for all sizes from 2400 through 7960 volts. 


ALLIS-CHALMERS 
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AT A POWER COMPANY IN GEORGIA... 
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DAM PROJECT IN OREGON... 


SPANG Conduit uniformity speeds installation 


That’s the report from the elecirical 
contractor on each of these jobs. 

Uniform diameter of Armco’s 
SPANG Conduit provides easy thread- 
ing on the job site. Uniform wall 
thickness means no hard or soft 
spots; result: easy bending. 


Uniform threads speed coupling 
of conduit lengths. Uniform finish 
means a smooth, even coating inside 
the conduit for easy wire pulling— 
and outside for a fine appearance in 
exposed locations. 

SPANG Conduit uniformity can 


. 2 


ARMCO 


MV 


help you speed installations, too. On 
your next job, try SPANG Conduit, 
made by Armco. Your nearby SPANG 
Distributor is at your service with a 
complete line of SPANG Conduit 
products. Armco Division, Armco 
Steel Corporation, Middletown, Ohio. 


Armco Division 





ON THE WAYS SIN 
PxS SUPER AC SWITCHES 
FROM COAST TO COAST 


Write Dept. ECM-462 


PASS & SEYMOUR INC. <> 
SYRACUSE 9, N. Y. 


* SPECIFY PaS 20 AC1 LINE BOSTON CHICAGO LOS ANGELES SAN FRANCISCO 
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The best ears agree 


Hevi-Duty Dry-Type Transformers... 
SO quiet you'll get no complaints 


Schools, hospitals, motels, hotels... 
wherever quiet is the first order of 
you'll find Hevi-Duty 
dry-type transformers your smartest 
choice for installation. 


business 


Cores and coils are especially de- 
signed to give low decibel ratings. 
Moisture and corrosion-resistant poly- 
merizing varnish is baked on in two 
separate operations. Besides giving 
excellent electrical protection, this re- 
sults in substantially reduced noise 
levels. All laminations and compo- 
nents are bonded together tightly to 
cut vibrations 

3e sure you obtain these features. 
Specify Hevi-Duty transformers... or 
write the following into your specifica- 
tions: Coil and cores ‘‘double-impreg- 
nated with polymerizing varnish.” 


For more information, write for Bul- 
letins 100 and 200 or call your nearest 
Hevi-Duty sales office. 


Designed sound levels for typical 
Hevi-Duty dry-type transformers 
SINGLE-PHASE 


DECIBEL 
KVA RATING KVA 


THREE-PHASE 
~ DECIBEL 
RATING 





1.0 33 6.0 38 
7.5 33 9.0 40 
10.0 40 15.0 44 
20.0 a4 30.0 43 
37.5 44 45.0 45 
75.0 45 112.5 45 
100.0 45 150.0 45 
167.0 45 225.0 50 
250.0 50 300.0 50 
500.0 52 500.0 53 


Transformers up to 1000 KVA can be supplied 
with sound levels of 45 decibels. 








_HEVI-DUTY 


L 


B 


Dry-Type Transformers Cc 
Constant Current Regulators 


HEVI-DUTY 
ELECTRIC COMPANY 


MILWAUKEE, WISCONSIN 


A Division of Basic Products Corporation 
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Weld anywhere 
with lightweight 
THERMOWELD. 
Self-contained, 
needs no exter- 
nal source of 
power. 


Pour powder into 
mold, tap. Start- 
ing powder won't 
mix with welding 
powder, assures 
positive firing. 


Close cover, ig- 
nite with flint 
gun. THERMO- 
WELD forms 
liquid copper 
which fuses con- 
ductors into 
solid mass 


Only BURNDY offers all three! 


THERMOWELD— COMPRESSION — BOLTED 


eeeeeeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeee 


ye 

Welds a perma- 
nent electrical 
connection eas- 
ily and economi- 
cally to any cop- 
per conductor or 
steel structure. 





BOLTED 
oa 


Flip Top Box 


MY 29-3 


AVAILABLE AT YOUR BURNDY DISTRIBUTOR 


NORWALK, CONNECT. BICC-BURNDY Ltd. Prescot, Lancs., England 


In Europe: Malines, Belgium TORONTO, CANADA 





CBM 
CERTIFIED 
by 


SPECIFY LIGHTING WITH CONFIDENCE 





General Electric Gores Axe Ballasts 
won't leak or smoke at end of life 


General Electric Bonus Line Ballasts are designed to protect 
against smoking, leaking, or any of the unpleasant conditions which 
sometimes occur when a ballast fails. 

An integrated thermal protection system de-energizes the ballast 
permanently when extreme temperatures—sometimes characteristic 
of ballast end of life—are detected. Voltage or current surges will 
not affect the system. The ballast is de-energized only when failure 
is already in progress. 

The protective.system consists of two non-resetting thermal pro- 
tectors, one located near the coils, the other inside the capacitor. 
No need for external, individual ballast fusing. 


Specify General Electric’s Bonus Line Ballasts. They give many 
years of reliable service before end of life. Then they bow out grace- 
fully. 


For a technical paper on ballast thermal protection, contact your 
General Electric Ballast Sales Engineer. Or write to Section 403-04, 
General Electric Company, Danville, Illinois. 


* Trademark, General Electric Company. 


Progress /s Our Most /mpertant Product 


GENERAL @@) ELECTRIC 














NEW. .»Another Added Value 
From Gonat Lue Ballasts! 


Certain fluorescent fixtures equipped with 
General Electric Bonus Line Ballasts have 
recently been listed by Underwriters’ Labor- 
atory, Inc., as complying with National Elec- 
trical Code requirements for direct surface- 
mounting on combustible, low-density, 
cellulose fiberboard ceilings. Contact your 
G-E Ballast Sales Engineer for details. 





Experienced 
Electricians 
Prefer 

this 

tape 


SLII KNO 1 Whether you’re splicing transmission lines or 


residential outlets, every splice you make must be final, safe and 
permanent. You can only be sure with the best — and it costs no 
more. #7 SLIPKNOT PLasTIc ELECTRICAL TAPE is the choice of elec- 
tricians who know, because it handles easily, conforms readily, and 
snugs and stays down. 


With adhesive permanently fused to vinyl base, with controlled 
tension for proper stretch without dangerous thinning — with 
unvarying quality in roll after perfect roll — no wonder 


SLIPKNOT #7 SLIPKNOT PLastic ELECTRICAL TaPE is the specified plastic tape. 
y Discover why SiipKNoT is found in all the best SOLD omy 
splices. On us. Just tell us your distributor’s name, meceeS 

on your letterhead, and we'll send you a sample roll. QOS™#1*S§ 


FLIP 'N-CUT®, a Slipknot exclusive, 
speeds the job and saves you money. 


It's FREE with each 30’ - 44’ - 66’ roll! PLYMOUTH RUBBER COMPANY, INC. 


FL-7 QUALITY SINCE 1896 CANTON, MASSACHUSETTS 
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Contractors prefer the advantages of 


PHELPS DODGE 


WIRE 


A 75C thermoplastic-insulated wire rated at 
600 volts for wet or dry locations. 


The higher rating of Type THW wire offers important cost 
advantages as compared to Type TW. THW provides in- 
creased current carrying capacity in size 8 AWG and 
larger to accommodate higher power demands. When 
rewiring an overloaded TW system, THW wire may be in- 
stalled in the same size conduit, permitting an easy, fast 
means of increasing capacity at minimum cost. 


Type THW features include small diameter, smooth slip- 
pery finish, choice of colors and ease of stripping, factors 
that substantially reduce installation time. The all-around 
high quality of Phelps Dodge THW assures longer, safer, 
more efficient system performance. 


Available in UL-approved sizes 14 AWG through 500 MCM. 
See Your Phelps Dodge Distributor! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION ¢ 300 PARK AVENUE, NEW YORK 22,N.Y. 


Mine To MARKET 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, 
Cincinnati, Cleveland, Dallas, Dayton, Denver, Des Moines, Detroit, Fort Wayne, Honolulu, 
Houston, Indianapolis, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, 
New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., 
Salt Lake City, San Francisco, St. Louts, Seattle, Tampa, Washington, D. Cs 
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Electrical Contractors Are Selling 


At the National Wiring Sales Conference in Atlanta several weeks ago, 
a photographer lined up about 40 electrical contractors from among the 
audience for a group picture. They came from all parts of the U.S. Most 
were “small” electrical contractors whose business operations include a 
substantial volume in residential wiring. To a man they typified an 
emerging class of merchandising electrical contractors destined to play 
an increasingly crucial role in electrical industry marketing. 


Traditionally, the residential electrical field has been served by electri- 
cal contractors rooted in trade craftsmanship, with little concern for 
modern merchandising and sales tactics. Limited manpower resources 
have caused these firms, logically, to orient toward maximizing profitable 
productive labor hours and to frown on the time and expense involved in 
what seems to them relatively speculative sales efforts. 


This viewpoint, for which the electrical contractor has been widely 
criticized, is by no means unreasonable. The demand for residential elec- 
trical work is high. Qualified craftsmen are scarce. A sound, conserva- 
tive electrical contractor in a prosperous area has little difficulty putting 
by a modest profit on steady business that comes in “over the transom” 
from friends and neighbors of satisfied customers. But, unfortunately, 
such reactionary marketing no longer serves the needs of the customer 
nor the progress of the electrical industry. 


Today the customer should expect competent craftsmanship but he also 
has the right to expect competent salesmanship. He is exposed daily to 
strong and persuasive electrical industry advertising. The benefits extolled 
are largely beyond his reach until they can be interpreted in terms of actual 
products and services by the local electrical contractor. Thus selling has 
become a vital part of the essential services the contractor performs for 
his customer. 


Merchandising tactics are bringing many able residential electrical con- 
tractors out of unwarranted obscurity. Their headquarters are attractive 
and well located. Their trucks are efficient current models; well-kept, roll- 
ing identification of the firm and of its cooperation with current national 
and local industry promotional activities. Their electricians are neatly 
uniformed. They make skillful use of advertising and sales promotion ma- 
terials. But perhaps most important of all they are willing to devote time 
and expert knowledge to advising and guiding their prospective customers; 
in other words, selling. 


Does it pay? Few appear to be much concerned about competition or 
price. Most find it routine to build a sales package substantially larger 
than the particular installation that triggered the customer’s inquiry. An 
interesting and significant result of their sales efforts is a sharp increase 
in the ratio of sales to payroll, a breakthrough that has long been needed 
in residential electrical work. 


lm. Y Sat 














ARC CONTROL...SIMPLE AS SNUFFING A CANDLE. IN BULLDOG SAFETY 


SWITCHES, AN EXCLUSIVE VACU-BREAK® ARC CHAMBER EXTINGUISHES ELEC- 
TRICAL ARCS JUST AS EFFECTIVELY. BUY WITH CONFIDENCE. ..BUY BULLDOG. 
CONTACT YOUR I-T-E DISTRIBUTOR OR LOCAL I-T-E SALES OFFICE TODAY! 


Write for your copy of 
“The Story Behind the Ad”, 


|-T-E CIRCUIT BREAKER COMPANY 
BULLSOS ELECTRIC PROOUSTS SIVISION In Canada: 80 Clayson Rd., Toronto, Weston, Ont, 


BOX 177 e DETROIT 32, MICHIGAN 
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Chicago Apparatus 


Service Shop Features 


A sampling of what motor repair specialists will see when they 


visit Chicago shops during the 1962 EASA Convention in June. 


out the country will be going to Chicago June 
10-13 to attend the 29th Annual Convention of 
the Electrical Apparatus Service Association (for- 
merly NISA) at the Conrad Hilton Hotel. As in the 
past, this will be another working conference offering 
seminars, forum sessions and discussion groups. In- 
dividual shop problems as well as broad industry 
problems will be analyzed. High on the priority list 
will be the usual exchange of ideas reflecting new 
and improved shop technology, management opera- 
tion, customer service, business ethics and profitable 
operation. Between sessions, delegates will be able 
to visit a suppliers’ show in the hotel exhibit hall. 
Convention host this year is the Central District 
Chapter, EASA, which includes, some 42 Chicago 
shops. Many of these have developed techniques 
geared to their specific markets; others have diversi- 


F veut the cou apparatus repair specialists through- 


Sievert Electric Co., Inc. 


CONTINUITY PHASE method of wind 
ing coils with special winding head. Up 
to 16 coils per phase, 4 coils per group 
can be wound in a continuous operation 
Method eliminates cross connections of 
coils when placed in stator; saves time 
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fied their operations; all are striving to do a better 


job for themselves and their customers. 


Shop owners like to compare their own operation 
with that of others. EASA delegates will be able to 
do just that while in Chicago. The convention com- 
mittee has arranged tours of representative local 
shops and hopes both visitor and visited will benefit 
by these get-togethers on home grounds. All Chi- 
cago shops will welcome EASA delegates during con- 
vention week. 

The accompanying “look inside Chicago shops” is 
a necessarily small sample of the shop facilities to 
be seen. Awaiting the shop visitor are a variety of 
improved techniques running the whole gamut of 
motor repair operation and shop diversification. Here 
he may find the key to the solution of one of his 
problems—or he may be able to help solve a host’s 
problem too. 


ews 


COIL FORMING variety is commonplace in a motor repair shop. Typical 
are the multi-curved coils tor an electric truck armature (in foreground 
and long hairpin 50-hp crane armature coils with Y4-in. nose for which 
special tooling was required 
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Chicago Electric Go. Arthur Wagner Co. 


MACHINE SHOP equipment is basic to complete electric SHOP-BUILT dynamic balancing machine can balance equip- 
apparatus repair and rebuilding service. Size and type of ment up to 4,000 Ib, 60-in. maximum diameter, and 8 ft 
facilities vary with range of work shop does. This shop is in length It is used for armatures, flywheels, pulleys, 
yeared to large work. shafts and other rotating equipment. 


3,000-HP high-voltage stator gets new set of coils in high- DYNAMOMETER TESTING is a routine procedure to check 

bay shop area equipped with traveling crane and column motor and generator operation under load conditions. Test 

swivel hoists to facilitate equipment handling Assembly of this 100-kw shop-built unit elevates for shaft 
alignment. Here, a 100-hp slip-ring motor is being tested 
for speed regulation. 


READY FOR TEST are two compressor packages shop CORN GRITS cleaning removes dirt and grime from stator 
assembled complete with 60-hp motors, starters and special windings without damaging coil insulation. Blast of ground 
base. Dead-front board at rear has 200 kw, 110-volt to corn cobs under high air pressure comes from nozzle 
2300-volt range; has underground circuits to test area in directed at winding. 

large equipment building; has PA system to coordinate 

testing in remote area. 
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Hyre Electric Co. 


~ 


WELL EQUIPPED parts cleaning department provides automatic 
solvent spray, air and steam cleaning booth, sand-blast cabinet 
and detergent degreasing tank at one end of shop. Plenty of 
hoists simplify parts handling 


ASSEMBLY OF special fan-cooled, magnetic-amplifier con 
trolled silicon rectifiers. These 3,000-amp, 12-volt units 
are used in the plating industry 





—- 
fs jf 





Mi» 
vi es . 
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DYNAMIC BALANCING unit using electronic prin 
ciples is the latest equipment addition to this air 
conditioned shop Unit’s capacity ranges from 
2 to 8,000 Ib and up to 60-in. dia. rotors. Rotor 
being balanced is for a 150-hp motor 


MORE THAN 100 footcandles of general lighting is 
maintained in this air conditioned motor repair de 
partment Parallel overhead cranes run length of 
shop 


Ther Electric & Machine 
Works, Inc. 


COIL DEPARTMENT has a number of winding 
heads with different forms to meet shop repair 
requirements. Wound coils are taped on tables 
in background 


PLATING RECTIFIERS in final assembly line. Mechanics are 
making connections on 2,000-amp, 9-volt selenium units used 
in the plating industry. 








Excel Electric Service Co. 








> Vase 


SUNKEN DIP tank next to bake oven holds 275 gal of pure 
epoxy-resin varnish used on standard rewinds in this shop. 
Mechanic can quickly check complete submersion of wind- 
ing and easily transfer unit to oven dolly for bake cycle. 


Northwestern Electric Co. 


& 


SURGE TEST of insulation on 3-phase windings. Unit has 
range of 300 to 2,000 volts; compares one phase against 


another Defects show up on oscilloscope as departures 
from normal waveform. 


ee 
\ 


TOTE BOXES hold all parts of disassembled motors. Twin 
rack stores 120 metal boxes. Last digit of customer order 
number is keyed to shelf number for quick identification. 
Flanged rims on 12-in. by 18-in. by 7-in. boxes permit con- 
venient stacking when empty. 


MOBILE PLATFORM lift elevates equipment from floor to 
bench, truck or shelf level. Motor above is being raised to 
turntable pedestal in front of paint spray curtain. Exhaust 
hood pulls out excess spray and fumes. 


~~ 


GIANT SOLDER POT speeds soldering commutator end of 
dc rotors. Mechanic sets rotor on positioning sleeve. Pres- 
sure on foot pedal raises level of solder pool to top of com- 
mutator. Release of pedal lowers solder level. 
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Hygrade Electric Co. 





ine 


DOUBLE WALK-IN bake oven provides ample room for large 
and small (usually on slotted-angle mobile rack) repair items 
The 12-ft by 12-ft by 9-ft unit is heated by an infrared gas 
combustion system. A smaller bake oven is also used for 
light loads or as a supplementary facility 


FORK LIFT trucks substantially cut shop material and equip DEAD-FRONT main test board provides 110- through 440- 
ment handling time and costs. Here, mechanic on fork pallet volt, 3- and 2-phase and 20-through 300-volt de test voltages 
removes rebuilt motor from storage rack with comparative Transformers are stacked at left of board. Stator under test 


ease, is for a 135-hp, 3-phase, 440-volt motor 


ote Ce cigs re a 
MOBILE BANKS of infrared heat lamps bake rotors and stators in shop 
or field. Each bank has 16 375-watt heat lamps in four rows in patient hand job. This 


REPLACING COMMUTATOR segments is a 
75-hp 230-volt dec 


Lamp and end-shield assembly has 21-in. vertical armature has 224 segments, each individually 
cleaned and reset with mica separators. 


concave pattern. 
adjustment on continuous-channel frame. 
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ARTIFICIAL ILLUMINATION 


ing intensity 


is maintained constantly at 
120 footcandles on lower floors, regardless of exterior light- 
Upper floors obtain double this lighting level 
through north-facing sawtooth skylights during normal day- 


light hours, 


Distribution designed for 


Piant Expansion 


although photocell 
operating from special 277-575/240-volt single-phase trans- 
formers automatically activate additional fluorescent circuits 
for cloudy-day or night-time augmentation. 


controls and sunswitches 


A western electronics firm with 10-year 15-fold expansion rate occupies 


modern plant where electrical facilities in modern $4Y2-million 4-build- 


ing complex are designed for double present capacities. 


Installation 


features photocell control of lighting; air conditioning with electrostatic 


filtering; multiple load centers and distribution system combining use of 


busway and underfloor ducts; armored 


function electronics plant has 

just been dedicated in Palo 
Alto, Calif., marking the 20th anni- 
versary of Hewlett-Packard. manu- 
facturers of electronic measuring 
instruments. 

Located on a 50-acre hillsite adja- 
cent to Stanford University, the 
center represents an investment of 
$414-million, not counting cost of 
equipment or ground, and the 4- 
building complex contains nearly 10 
acres of floor space devoted to ad- 
ministrative, research, development, 
warehousing and manufacturing 
purposes. Each manufacturing de- 
partment is highly autonomous with 
its own sheet-metal, painting, as- 
sembly and testing facilities; and 
these separate departments are 


A ATTRACTIVE, modern multi- 


additionally centrally- 
located divisions handling machine 
work, plating, receiving and ship- 
ping. 

Throughout this center electrical 
distribution is flexible; power is 
provided at a variety of voltage 
levels with ample spare capacity for 
growth; lighting is controlled auto- 
matically by exterior photocell 
monitors and activating devices; 
air is electrostatically cleaned as 
well as thoroughly tempered prior 
to circulation, and layouts of 
departments and equipment are 
highly functional. 

Electrical distribution reflects a 
realistic appraisal of the company’s 
growth pattern; a pattern recording 
a 5-fold increase in production and 
sales during half a decade, with the 


served by 


cables 


and basket trays. 


curve still heading sharply upwards. 
Therefore today’s plant, already 
twice as large as it was four years 
ago, is designed for another dou- 
bling of facilities in the near fu- 
ture without overloading already- 
installed transformers and feeders. 
This planned expansion program 
began with construction of Build- 
ings 1 and 2. Then, while Build- 
ings 3 and 4 were being added to 
the complex, temporary power for 
lighting and construction tools was 
obtained from Load Center 1, and 
4160-volt primary connections were 
extended from Substation 2 to two 
new load centers in Building 4. 
From these new primary stations 
(4 and 5), underground ducts and 
conduits were extended further to 
carry future primary power to con- 
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In establishing primary connec- 

tions between Load Centers 2 and 4, 

it should be mentioned that feeders 

were first carried approximately 

300 ft through the basement of 

Building 2. This primary segment 

consists of 5-kv 3-conductor jute- 

filled tape-bound interlocked armor 

cables supported by basket trays 

positioned 18 in. beneath ceiling 

slabs. Trays are variously sus- 

pended by rod hangers anchored to 

slab-incorporated lipped building 

channels, also by wall brackets se- 

cured in turn by bolts and calking 

anchors. Trays are a foot wide, 

equipped with outward-flanged 3-in. 

side channels, cross-struts on 1-in. 

centers and coordinated elbows. 

MAIN ENTRANCE and lobby are attractively highlighted by various treatments Conduit drop-outs are provided at 

featuring luminous ceiling areas, recessed concave plexiglas discs, coves and down the end located above Load Center 2 

thereby permitting feeder conduc- 

tors to connect directly with lugs 

of a 1200-amp 5-kv main switch in 

templated Load Centers 6 and 7, as ducts contain primary feeders, wir- that metal-clad assembly. At the 

well as to carry present secondary’ ing consists of 5-kv butyl-insulated opposite end of the 300-ft-long tray, 

service to sub-distribution centers single conductors having semi- armored cables terminate at a 

in Buildings 4 and 3. Building 3 is conductive shielding and neoprene _ liberally sized (30- by 70- by 20-in. ) 

additionally served from existing jackets. Underground wiring re- junction box which is wall-mounted, 

master switch panels in Building 1. lated to secondary 480- and 208-volt internally braced and equipped with 

In establishing this basic distri- circuitry consists of Type RHW __ top-front box flange for connection 

bution layout, all now-empty con- conductors; No. 2s being installed to the tray; bottom conduit drops 

duits, related to future service in where overload protection in the for connection to the underground 

buildings yet-to-be-completed, were order of 400-600 amps is required; section of this primary run, and a 

extended through existing walls, No. 4s for 200-400-amp protection, 30- and 60-in. removable cover to 

capped, sealed against moisture, and No. 6s for circuits rated from facilitate cable pulling, splicing and 
boxed below ground level and iden- 200 down to 40 amps. In addition, inspection. 

tified for future reference. secondary feeders are grouped with All load centers are similar in 

In cases where these underground _ bare stranded copper ground wires. that each has an incoming primary 


lights. Full-height glass panels maintain visual continuity between interior and 
exterior structural details. 





Primary feeders for present and future use he -kva 3 transformer 4160-V primary 480/277-V Y secondary 


Channel upright ay So : Removable steel plate 
\ . / . covering 6 dio. well 

4 bare ° pe. tm ft : 

" 0 r Maple block coble— ss ; rear retest in concrete slab 

~ stranded feeders 

support on channel 4 

Brazed copper uprights -—% copper tie 

connector | : ee brazed to silicon 

3-100-kva 1¢ 3-section master bronze clamp 

BOC L—smezy transformers 4160 secondary breaker 


o wet au of, 6. 2% 
panel 



































| \ primary 208/120-V J Primary fused 
Upright welded to secondary switch section 
10"x 10"x 3%" steel base 
plate all sides. Plate Secondary switchgear 
anchored to concrete 
slab with 3%" bolts 





Sub- feeders | 


\ AS : 
——— Primary oil fused switch ‘Copper . YS 


Flush copper PLAN- LOAD CENTER *4 ae 24 deep 
ground bar loop P 'us hole bored 
a with slab to contain 
DETAIL A Connect all ; S DETAIL “BY % !PS copper 
fence posts aoe —_ pipe. Hole 
oes Ground well *2 backfilled with 
mud composed 
of rock salt, 
soil and water 








Note 
All grounding ties Braze connectors 
are 2% bare to channel cable ~— P an i|e—le x %' flat 

stranded copper supports : } —"T-*—"—FH copper bar loop 


unless otherwise ‘i a P- +4 3 bene aa laid flush with 
Braze lugs to transf = 


noted. All joints in = —=——= concrete slab 
, and switchgear Ane well | = 


ties and bus are ieee 
case f Connect neutrals of transf and 
acetylene fused bes ene tremes GROUNDING DETAILS switchgear to ground vie % ties 





























LOAD CENTERS provide 480/277- and 208/120-volt serv positively grounded by brazed connections, and a_ slab- 
ice for office, manufacturing and testing. Transformers, recessed copper bar loop and IPS pipes are contained in 
switchgear enclosures and related structural members are salt-packed holes. 
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ye . * 
PRIMARY VOLTAGE obtained at key switching station 
4160; power then being stepped to 480/277 wye for dis- 
tribution to load centers, motor control switchgear, air con- 


PLUG-IN BUSWAY (arrow) is used to distribute 480/277- 
and 208/120-volt power throughout manufactur'ng sections 
of the plant. Busbars are silver-plated aluminum; ncutrals are 


ditioning compressors and fluorescent 


reduced to 208 
lighting 


gain 


feeder, fused main switch and 1000- 
kva 3-phase unit substation step- 
ping 4160-volt service to 480/277 
volts wye for distribution via a 3- 
section master switch panel to re- 
mote switching centers—re- 
lated to lighting, production equip- 
ment, air conditioning compressors, 
elevators, fans and motors. 

In addition, however, centrally 
located load center 4 has a second 
500-kva 3-phase transformer bank 
supplying 208/120-volt service for 
electroplating, kitchen equipment, 
incandescent lighting and _inci- 
dental utility panels. In this second 
transformer assembly the primary 
switch is oil fused, while airborne 


local 


lighting panels; and 
120 for electro-plating, incandescent 
kitchen equipment and incidental power receptacles. 


teristics. 


cables connecting transformers 
with primary and secondary switch- 
gear are supported by maple clamps 
on free-standing channel uprights 
base-welded to bolt-anchored bear- 
ing plates. 

Channel uprights as well as all 
substation transformer _ tanks, 
switchgear neutrals, cubicles and 
fence enclosures are grounded by 
means of bronze-brazed lugs, No. 2 
bare stranded copper ties, station- 
surrounding flat copper 14- by 4-in. 
bars set flush with concrete base 
slabs, silicon-bronze ground clamps 
and 24-ft-long j-in. IPS copper 
pipes sunk in deep bored holes back- 
filled with rock salt and mud. 





Locknuts and ————= 
channel hanger 


conduit 


Single lamp 8' 430-mo —= 
slimline fixtures 

with 277-V ballasts 

and light- stabilized 
voriable -thickness 

plastic diffusers 

with modified ——~ 
parabolic cross- 

section 





9. '/ dia. rods attached to 
== building construction 
with ceiling flanges 


—— Wiring channel 
with removable top 


~—— 2-lamp bollast 


Acoustical 
tile ceiling 


Chain hanger 
each side 








LUMINOUS CEILINGS in executive offices and board room include series of 
parabolic plastic diffusion panels chain-suspended beneath lamps. Ballasts 
and wiring channels are located above acoustical plane. 
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holf- or full-phase size depending upon local loading charac 
Enclosures and plug-in breaker cubicles are 
cilled plainly with voltage and ampere ratings. 


sten 


General discussion of distribution 
should likewise include references 
to plug-in busway runs. serving 
production departments, and to un- 
derfloor double- and triple-cell ducts 
installed in office areas. 

Plug-in busway assemblies are 
used to distribute either 480/277 or 
208 /120-volt 3-phase power, neu- 
trals variously half or full-phase 
sized depending upon local loading 
characteristics. 

Safety as well as correct estab- 
lishment of take-off connections is 
insured by the practice of plainly 
stencilling voltage and ampere rat- 
ings in large white enamelled let- 
ters and figures on both sides of all 
duct runs at 25-ft intervals, while 
all plug-in disconnect cubicles are 
similarly labeled with fuse ratings, 
distribution index numbers and 
main switch control locations. 

In several manufacturing loca- 
tions where use of electric tools is 
desirable at many points along long 
assembly lines or benches, movable 
power take-off devices are used in 
connection with trolley busways. 

As to underfloor ducts, junction 
boxes were positioned, levelled to 
finished-slab elevation and anchored 
to base slabs prior to final pour, 
while interconnecting duct sections 
were similarly pre-installed 14 in. 
below finished datum planes. 


Local Control Provisions 


In this electronics center, plant- 
wide air conditioning is obtained 
through numerous local unit elec- 
trostatic filter, fan and _ associ- 
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Photocell and sunswitch 
mounted on north 
clerestory with 1" 
conduit, suitable base 
at roof and rainproof seal 


—o= 


Main girder 








— 


150-W PAR-38 
lamps in swivel 
open -type 
housings o— 
mounted singly | 
or in 2-unit cluster 


LOWER LEVEL 








8" lag bolt with 


3" x10" joist welded eye 


Blocking 


Threaded 
clevis 


¥,"dia rod 


a 


Glass fiber 


Conduits tile 


clamped both 
sides of 
hanger rod 


Sliding tong 
hanger 


UPPER LEVEL FIXTURE 





: ; 
Mount lighting fixtures with bottoms 
flush with top of main girder 


UPPER 


- ni ateaTs Cantatas | ieeat pa ur 7 = 


TYPICAL TRANSVERSE CROSS SECTION 
LIGHTING FIXTURES, PHOTOCELL MONITORS 





Upper level 


LEVEL for 35° shie 








{ Plug-in busway | Lower level 
/ f| 
mounted t!% uorescent 


above floor 


Ceiling line 


Lipped building 


SHOWING 


SUSPENSION 
Sliding tong 


DETAILS 
hangers 


| 








8 fluorescent units with metal s 
lding Operated at 2 


apertures. Operated at 277 volts; 800-ma 


AND BUSWAY 


™ 


miin 0 
P 1p 


fixtures are commerc S ) 


louvers 


ces and 
7 430-ma 


> 
f volts 


fixtures are industrial rapid -start 8’ 
RLM units with 10% upward component 


Hanging 
clamp 
channels 


"%" dia rod 


Flange - type 
hanger 
Supporting 
plug-in 


BUSWAY 





a aca 


Conduit is shown at 





Night-light 
section 


different heights for 
clarity Actually they 





Normal lights 


LOWER LEVEL FIXTURE 


are at same height or 
opposite sides of 
hanger rods as 
in detail at left 


ustrated 








SKYLIGHTS and 


sawtooth construction 


methods of suspension and control of lighting systems 


ated equipment assemblies. Control 
panels related to these facilities are 
sectionalized, with circuit breakers 
grouped together, and with motor- 
control sections consisting of indi- 
vidual starter cubicles having reset 
buttons mounted on faces of sepa- 
rate hinged Designed for 
480-volt service, these panels are 
floor-standing factory-wired units 
with liberal side and bottom wiring 
gutters and with starters equipped 
with 120-volt coils and 3-leg over- 
load protection. 

Other 480/277-volt equipment in 
the plant is controlled from panels 
variously equipped with single-pole 
277-volt, or multi-pole 480-volt 
breakers; access doors located over 
electrically operated mechanically 
held contactors; coils operating in 
these cases at 277 volts. Moreover, 
where motorized equipment is re- 
motely located or not visible from 
such control panels, additional 480- 
volt horsepower-rated safety 
switches, fused or non-fused as re- 
quired, are located in standard en- 


doors. 
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influenced cell and sunswitch 


Photo 


roof 


clerestory 


closures adjacent to the related op- 
erating equipment. 

Master switch and utility panels 
pertaining to 120/208-volt use are 
in all instances wired for 3-phase, 
4-wire service; master breakers be- 
ing rated for 240 volts with mini- 
mum interrupting capacities of 
15,000 amps. Plug-in type branch- 
circuit breakers attached to 
panel busses so arranged that any 
three consecutive single-pole 
switches located on either side of a 
panel will constitute a complete 
3-phase, 4-wire grouping. 

Branch wiring is generally car- 
ried in concealed rigid steel conduit 
or EMT; principal exceptions be- 
ing where flexible conduit is used 
for connection of motors and re- 
lighting equipment. Other 
exceptions pertain to specialized 
locations such as the computer 
room, where the main floor-slab is 
depressed 12 in.; a trussed deck 
slab re-establishes desired floor ele- 
vation while maintaining a full- 
area unobstructed wiring cavity 


are 


cessed 


units are mounted atop north-facing 


below, and wiring from related dis- 
tribution panels is conveyed into 
this cavity by steel elbows that stub 
out from walls in the depressed 
cavity area. All branch circuitry is 
color coded; generally Type TW or, 
where conduit temperatures are 
liable to exceed 100° F, Type AVA. 


Varied Lighting Plan 


Depending upon location, applica- 
tion and desired visual effects, light- 
ing is variously decorative or func- 
tional, commercial or industrial in 
character. For example: 

... Luminous ceilings are installed 
in cafeteria, board room, principal 
private offices and sections of the 
main lobby. With curved plastic 
diffusing panels chain-suspended 
beneath banks of slimline lamps, 
these several installations are simi- 
lar in appearance. Basic differences 
do exist, however, since cafeteria 
and lobby installations have bal- 
lasts, fixture chassis and intercon- 
necting conduit surface-mounted 
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MOTORIZED CONVEYOR carries instrument chassis up into 
120-kw electric oven where regulated temperatures in order 
F are maintained for enamel drying purposes 
Due to wide variety of production facilities, power distribution 

factory areas is effected via feeder and plug-in busways 


f 250-350 


directly beneath acoustically tiled 
building construction slabs, whereas 
office and board room installations 
place rod-suspended wiring chan- 
nels and ballasts above suspended 
acoustical panelling in order to 
completely isolate ballast noise. 
These latter installations also differ 
in that alternate rows of lamps are 
staggered between two circuits so 
that 2-level illumination (125 and 
200-fc) may be obtained by selec- 
tive switching. 

... To introduce varied elements of 
pattern, intensity and color in the 
lobby, designers also included an 
assortment of recessed concave 
plastic-diffused 2-ft diameter 6- 
lamp 20-watt fluorescent fixtures; 
also opal-glass diffused close-ceiling 


foreground. 


incandescent units; also recessed 
downlights and _ bullet-hooded R- 
lamps installed around peripheries 
of circular skylights that pierce a 
cantilevered canopy overhanging 
the lobby’s all-glass entrance. 

... In general office areas, even dis- 
tribution of light is provided by 8-ft 
2-lamp commercial slimline fixtures 
mounted in continuous rows, oper- 
ating at 430-ma, equipped with 
metal side panels and eggcrate 
louvering to obtain 35-degree 
shielding laterally and longitudi- 
nally, and designed with canopy 
apertures permitting a 10% com- 
ponent of light to reflect upwards to 
minimize ceiling brightness ratios. 
.. . Fluorescent fixtures in contin- 
uous rows with a 10% upward light- 


CAFETERIA obtains high-level even illumination from luminous ceilin 
featuring double diffusion principle; curved plastic troughs being chain- 
suspended between lamps and ripple-plastic visible-surface paneling. Serving 
areas and extensive kitchen facilities are complemented by wide range of 
electric equipment. 


te 


INFINITE ACCESS (by means of large removable inserts) to 
space between double floor of tabulating room affords maxi 
mum flexibility for placement or reorientation of wiring serv 
ing such electronic equipment as the Univac in the right 


ing component likewise are installed 
in manufacturing areas, although 
in such locations fixtures are 2-lamp 
industrial RLM units with porcelain 
enameled reflectors and rapid-start 
8-ft lamps operating at 800-ma. 

In connection with lighting of 
general office and manufacturing 
space it is pertinent to mention 
that, since sawtooth-construction 
buildings are designed with parallel 
banks of skylights facing north, in- 
teriors of upper floors normally 
obtain considerable daylight to 
augment artificial illumination. 
Therefore operation of upper-floor 
fluorescent installations is related 
to outdoor brightness, with photo- 
electric sunswitches automatically 
turning lights on and off in accord- 
ance with varying daylight intensi- 
ties. 

Sunswitches, operating from spe- 
cial 277-575/240-volt single-phase 
transformers, control lights in 
banks via relays, contactors and 
breakers. And, to preclude fre- 
quent, annoying on-and-off cycling 
of lights on alternately cloudy- 
bright days, controls also incorpo- 
rate time-delay clocking devices. 
Lighting may also be controlled 
from local panels, either by direct 
manual switching or from remote 
locations through appropriate con- 
tactors. 

Architectural design of this plant 
was by Clark, Stromquist, Potter 
and Ehrlich of Palo Alto. General 
contractors were Wells P. Good- 
enough of Palo Alto and Williams 
& Burrows of Belmont. Consulting 
engineers were Ackerman & Aro- 
noff, Palo Alto, while electrical 
contracting was handled by Scott- 
Butner, Oakland. 
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A vital safety task: 


Testing Conductive 
Flooring 


Effective application of electrically conductive floors for preventing static 


spark hazards in combustible atmospheres demands periodic testing to 


assure maintenance of required values of conductivity. 


AFETY demands that every con- 

ductive floor installation be 

tested for proper conductivity 
immediately after installation and 
then regularly on a rigid periodic 
Only by ascertaining that 
resistance values of the floor in use 
are at proper levels can the floor 
be counted on to perform its vital 
function of spark suppression in 
hazardous locations. The following 
is a review of the problem and a 
detailed procedure for testing con- 
ductive floors. 

The problem arises from the 
hazard of static electricity in areas 
with combustible atmospheres. 
Spark discharges of static elec- 
tricity can cause explosions and 
fires by igniting explosive gases, 
combustible vapors, explosive dust 
or other substances which are com- 
bustible in air mixtures. The haz- 
ards of such combustions exist and 
have caused serious explosions in 
hospital operating rooms and anes- 


basis. 


thetizing locations and many indus- 
trial areas, such as areas where gun 
powders or combustible solvents or 
fuels are handled. 

Static electricity, which is the 
source of the problem, is an old 
phenomenon. It has been observed 
for over 2,000 years—far predating 
any type of dynamic electric energy 
such as battery, trans- 
former or generator. In 321 B. C., 
Theophrastus knew that pieces of 
amber when rubbed with dry sub- 
stances would create sparks and 
attract feathers and other light- 
weight particles. 

For many years, it was believed 
that static electricity could only be 
generated by rubbing friction. It 
was, therefore, originally known 
as “frictional electricity.” Later 
experiments proved that static 
electricity could be generated by 
bringing together and separating 
unlike substances, pouring liquids 
from one container to another, 


sources 


FIG. 1—Test equipment for 
conductive floors 


checking 


flow of steam from an opening in 
a pipe, movement of a vehicle on 
tires of non-conducting material, 
and movement between contacting 
surfaces of most dissimilar sub- 
stances, especially substances that 
are non-conductors of electricity. 
Because of the known and un- 
known hazards created by static 
electricity in combustible atmos- 
pheres, it is important that accu- 
mulation of static electric charges 
be quickly dissipated. In such areas 
the use of floor coverings with con- 
trolled properties of electrical con- 
ductivity (and, often, table cover- 
ings) can effectively provide the 
necessary dissipation of hazardous 
static charges. For application in 
hospitals, Bulletin No. 56, “Safe 
Practice for Hospital Operating 
Rooms,” of the National Board of 
Fire Underwriters covers the use 
of flooring for reduction of electro- 
static hazard in Section 6. The 
basic recommendations of this 
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valuable safety standard are as 
follows: 
“Section 6-1. General. 

“The requirements of this section 
have been formulated for the pur- 
pose of reducing the possibility of 
electrostatic spark discharges and, 
hence, of the ignition of flammable 
gases by the energy liberated 
thereby, and shall be complied with 
in storage rooms for combustible 
anesthetic agents located in the 
surgical suite and anesthetizing lo- 
cations, in corridors immediately 
serving the anesthetizing locations 
and in rooms such as sterilizing 


rooms, directly communicating 
with anesthetizing locations. 
“Section 2-2. Anesthetizing Loca- 
tions. 

“(a) The term ‘anesthetizing 
location’ shall mean any area of a 
hospital in which it is intended to 
administer to a patient any com- 
bustible anesthetic agent in the 
course of examination or treatment 
and shall include operating rooms, 
delivery rooms, anesthesia rooms, 
corridors, utility rooms and other 
areas if used for induction of an- 
esthesia with combustible anes- 
thetic agents. 


FIG. 2—Resistance measurement between two electrodes spaced 3 ft apart 


on floor. 
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FIG. 3—Room plan showing typical locations for testing conductive floors. 
A typical tabulating form for use during the test is shown at bottom. 
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“Note: Hazardous locations re- 
quire conductive flooring specified 
in Section 6-2, and electrical wiring 
specified in Section 5-3. An adjoin- 
ing area connected by a closeable 
doorway, such as a corridor, sub- 
sterilizing room or X-ray control 
room, where it is not intended to 
store or administer combustible 
anesthetics, is not considered a haz- 
ardous location. Such a _ location 
may be wired in accordance with 
the National Electrical Code for 
general wiring for ordinary loca- 
tions. Conductive flooring is re- 
quired in such a location to remove 
static charges from people or ob- 
jects before they enter the haz- 
ardous location. Recovery rooms 
are not considered as anesthetizing 
locations unless specifically in- 
tended for the induction of anes- 
thesia. 

“Sec. 6-2. Conductive Flooring. 

“1. To prevent the accumulation 
of dangerous electrostatic charges, 
the surface of the floor in the loca- 
tions specified by Section 6-1 shall 
provide a path of moderate elec- 
trical conductivity between all per- 
sons and equipment making contact 
with the floor. No point on a non- 
conductive element in the surface 
of the floor shall be more than } in. 
from a conductive element of the 
surface. 

“Note: It is not necessary to pro- 
vide a special floor-to-ground con- 
nection unless required by the 
authority having jurisdiction.” 

Periodic testing should be made 
on conductive floors, using the set 
of test equipment shown in Fig. 1 
This consists of two weighted elec- 
trodes, test leads and a megohm- 
meter. Each electrode must weigh 
5 lb and have a flat, dry, circular 
contact area 24 in. in diameter, 
comprising a surface of aluminum 
or tin foil 0.0005 to 0.001-in. thick, 
backed by a layer of rubber }-in. 
thick. These electrodes are manu- 
factured especially for floor testing. 
The test leads must be of proper 
size and length. The megohmmeter 
used has a normal open-circuit volt- 
age of 500 volts de and a short- 
circuit current of 2.5 to 10 ma. 

The resistance of the conductive 
floor itself is measured with the 
test setup shown in Fig. 2. To 
assure a conductive path for drain- 
ing-off or quickly equalizing static 
potentials, the resistance of the 
floor must be less than 1,000,000 
ohms, measured between two elec- 
trodes placed 3 ft apart on the floor. 
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But, to prevent possible shock, the 
floor must have a resistance of 
more than 25,000 ohms measured 
between the two electrodes on the 
floor. These limits are based on an 
average resistance value. 

In each room or area, measure- 
ment must be made at five or more 
locations, as in Fig. 3; and the 
readings must then be averaged. 
The average reading must be 
within the limits of resistance 
specified, i.e., between 25,000 ohms 
and 1,000,000 ohms. In addition, 
none of the five test readings may 
have a value of more than 5 meg- 
ohms, and none may have a value 
of less than 10,000 ohms. 


Example No. 1— 
ohms 
4,500 
40,000 
60,000 
15,000 
2,000 
121,500 


= 24,300 ohms. 


Reading A 
Reading B 
Reading C 
Reading D 
Reading E 


121,500 


Average reading = 5 


This floor is unsatisfactory for 
two reasons: 

1) The readings at A and E are 
less than 10,000 ohms; and 2) the 
average of the five readings is not 
in the acceptable range between 
25,000 ohms and 1,000,000 ohms. 


Example No. 2 
ohms 
Reading A 
Reading B 
Reading C 
Reading D 
Reading E 


Average reading = = 54,000 ohms. 


5 

This floor is satisfactory. 

Where resistance to ground is 
measured, the test setup shown in 
Fig. 4 is used. At each of five or 
more locations in each room, two 
resistance readings are taken be- 
tween a ground connection and an 
electrode placed at any point on 
the floor. One of the readings at 
each location is taken, and then the 
test leads are interchanged at the 
instrument for taking the second 
reading. These two readings are 
averaged for each location. Then 
the five average readings are also 
averaged to come up with a single 
average value of floor-to-ground re- 
sistance. None of the average 
values for the five locations may be 
less than 10,000 ohms. And the 
single resulting average value must 
be greater than 25,000 ohms. 
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FIG. 4—Test setup for measuring 
electrode to a water pipe ground 


Example No. 1— 
avg. 

reading ohms 

Ist 40,000 
2nd ....... 40,000 
Tet ....... GO 
2nd ....... FO 
Ist 30,000 
2nd 30,000 
Ist 40,000 
2nd 50,000 
4,000 

6,000 


40,000 
45,000 
30,000 
45,000 


5,000 


This floor is unsatisfactory due 
to reading at E which is less than 
10,000 ohms. 


Example No. 2— 

avg. 
ohms 
40,000 
45,000 
30,000 
45,000 


Loc, 
Loc. 
Loc. 
Loc. 


Same as above. 


reading 
Ist 
2nd 40,000 


200,000 
= 40,000 ohms. 


Loc. E 40,000 


200,000 


Resultant avg. = 


This floor meets all requirements 
for resistance values to ground. 

Section 13 of NFPA Bulletin 56 
sets forth a number of specific rec- 
ommendations to minimize electro- 
static hazards. The following rules 
cover testing and maintenance: 

“Testing and Maintenance. 

““(a) Conductive Floors. 

“1. The resistance of conductive 
floors shall be initially tested prior 
to use, by the method described in 
Section 6. Thereafter measure- 
ments shall be taken at intervals of 


tloor-to-ground resistance, from one 


not more than one month. A perma- 
nent record of the readings shall be 
kept. 

“2. To be effective the surface of 
conductive floors shall not be insu- 
lated by a film of oil or wax. Any 
waxes, polishes, or dressings used 
for maintenance of conductive 
floors shall not adversely affect the 
resistance of the floor. 

“3. Cleaning procedures for con- 
ductive floors shall be established, 
then carefully followed to assure 
that conductivity characteristics of 
the floors are not adversely affected 
by such treatment. 

“(b) Furniture and Equipment. 

“1. The resistance of furniture 
and equipment shall be tested prior 
to use as described in Section 6. 
Thereafter measurements shall be 
taken at intervals of not more than 
one month. A permanent record 
of the readings shall be kept. The 
monthly tests can conveniently con- 
sist of measurements of the resist- 
ance between an electrode placed on 
the floor and electrode placed suc- 
cessively on each article of furni- 
ture in the room. Additional tests 
of any individual item should be 
made if the measured resistance 
exceeds 5 megohms. 

“2. Periodic inspection shall be 
made of leg tips, tires, casters, or 
other conductive devices on furni- 
ture and equipment to insure that 
they are maintained free of wax, 
lint or other extraneous material 
which may insulate them and de- 
feat the purpose for which they are 
used; also, to avoid transporting to 
conductive floors such materials 
from other areas.” 


. APRIL, 1962 





BI-LEVEL RANCH has ten rooms and double garage encom- 
55 kw of electrical heating equipment 
Home has central 


passing 4000 sq ft 


provides individual room controlled heat. 
operator, 
intercom, 
pecial features including a basement fallout shelter 


vacuuming, electronic garage door 


provisions, fire-alarm system, 


plus 


tis 


light-dimming 
many other 


Gold Medallion design inspires . . . 


Pius Electrical 


Home Values 


400-AMP SERVICE is double the size recommended for a 
Gold Medallion home 
the two 200-amp, 40-circuit panels. Lighting and appliance 
circuits are at top of panels 
Small panel at upper right supplies group-controlled forced- 
air heaters in game room. 


Circuits are divided equally between 


heating circuits are at center. 


Located in New York’s Catskill mountain country, a new all-electric home surpasses 


Gold Medallion requirements and incorporates a 400-amp service to power a wide 


range of electrical extras. 


HEN a Gold Medallion installa- 
tion was proposed for a new 


$40,000 home, the door was 
opened for the addition of many ex- 
tra features which enhance luxuri- 
ous electrical living. 

During the early planning stages, 
the homeowner indicated to the 
electrical contractor, Sam Wiener 
of Liberty, N. Y., that he was in- 
terested in a Gold Medallion home. 
After describing the advantages 
and conveniences of a Gold Medal- 
lion home, Mr. Wiener suggested 
several additional features which 
not only supplemented the Gold 
Medallion design but also added 
significantly to the comfort and 
convenience of the homeowner. 

Stand-out features selected for 
this all-electric home include: 1) 
400-amp service providing versatil- 
ity and ample capacity for present 
and future loads, 2)complete elec- 
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tric heating with heating units 
both individually and group con- 
trolled, 3) light-dimming provisions 
for downlights in living room and 
for ceiling fixtures, 4) intercom sys- 
tem with AM/FM radio, 5)zoned 
fire-alarm system,  6)electronic 
garage door operator, 7)central 
vacuuming system, 8)continuous 
raceway with switched split re- 
ceptacles in living room, 9)tele- 
phone and TV jacks strategically 
located throughout the house, 10) 
FM and TV concealed antenna lead- 
in with preamplifier at the antenna. 

In addition there are many other 
features that add to the desirability 
of the Liberty, N. Y., home. 

A 400-amp_ service’ entrance, 
which is twice the size recom- 
mended for a Gold Medallion home, 
is installed in a service closet off 
the basement game room. Three 
500 MCM RH-RW conductors are 


carried in conduit from the service- 
drop attachment to a_ metering 
cabinet in the service closet. From 
the metering cabinet, the 500 MCM 
conductors extend into a 6-in. wire- 
way where they are spliced to the 
distribution panel feeders. These 
feeders are 3/0 conductors which 
supply two main 200-amp panels. 
Protected by pull-out type main 
fuses, rated 200 amps, the main 
panels each contain 40 circuits. 
These branch circuits are protected 
by circuit breakers. Lighting, ap- 
pliance, and heating circuits are 
evenly divided between both panels 
to provide higher reliability in case 
one panel must be de-energized. 
Sectional baseboard heaters, 
forced-air units and wall-mounted 
radiant heaters were selected to 
heat this bi-level, 4000 sq ft, L- 
shaped ranch home. All heaters are 
supplied at 220 volts. Total con- 
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LARGE BASEMENT GAME ROOM is heated by forced-air 
units each rated at 3 kw. Low-voltage thermostat and relay 
supervise heater operation to maintain proper room tempera- 
integral 
thermostat allowing individual operation. 


ture. In addition, each unit has an 





AUTOTRANSFORMER TYPE light dim- 


mer is adjusted by lady of the house 
The 600-watt dimmer controls brightness 
of pink-lensed downlights in living room. 
Flush-mounted electronic door chimes 
over dimmers are connected to operate 
through intercom system. Receptacle near 
floor is for the central vacuum-cleaning 
system 


nected heating load is 55 kw. 
3aseboard heaters were selected 
for living areas and_ bedrooms. 
Where heat losses are higher, such 
as at entrances and at patio glass 
doors, forced-air units were in- 
stalled. In addition, forced-air 
units provide heat for the large 
basement game room. Radiant heat- 
ers are installed in bathrooms. 
Effective insulation is installed. 
In the ceiling, 6-in. glass fiber batts 
are backed by a polyethylene vapor 
barrier. Walls are insulated with 
4-in. glass fiber batts with integral 
vapor barrier. Under the basement 
floor, a polyethylene barrier pre- 
cludes dampness. Since the base- 
ment is used as a living area, base- 
ment walls were also insulated with 
glass fiber batts. In addition, dou- 
ble-paned glass was installed. 


ee 
be. ia 


tractable; 
line-voltage 


BUILT-IN ELECTRIC appliances in kitchen include electric 
range and oven with ducted exhaust hoods. 


Hoods are re- 


fans turn on automatically when hood is pulled 
out. Other built-in appliances include automatic dishwasher 


and garbage disposal. 


FORCED-AIR HEATER, rated 3 kw, 220 
volts, has provisions to delay fan opera- 
tion until heating elements have warmed 
up allowing only warm air to be circu- 
lated. Behind Carl Intemann, Liberty 
Electric Co., a low-voltage thermostat for 
control of game room heaters and an 
intercom remote station can be seen 
Quiet switches were also installed 


rated 2 kw, 220 
was selected for bathroom. Be- 


RADIANT HEATER, 
volts, 
cause moving air, even though heated, 
tends to feel cool on wet skin, the ra- 
diant type was preferred over the forced- 


air heater. Sectional baseboard heaters 
were installed in living areas and in bed- 
rooms. 


INTERCOM MASTER PANEL controls 
are explained by electrical contractor, 
San Wiener. Intercom system has seven 
remote stations including one outside 
unit at front entrance. AM/FM radio 
and door chimes are connected into the 
system. Home also features a zoned fire- 
alarm system with test pane! and fixed- 
temperature fire detectors 


7¥a-KW FORCED-AIR UNIT heats dou- 
ble garage. Louvers can be adjusted to 
direct strong blast of warm air to any 
level. Also installed in the garage are 
fire alarm detectors, the electronic over- 
head-door operator, booster amplifier for 
TV and radio reception, and the central 
vacuuming unit. 
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A detailed study on. 


Minimizing 
Transformer Noise 


Here’s important data for designers and constructors on the problem of mini- 


mizing hum from dry-type transformers installed indoors where noise intrusion 


on quiet areas—schoolrooms, offices, library—would be objectionable. 


By F. J. Brutt and A. A. Moosally, Westinghouse Electric Corp., 


HE problem of transformer noise 

arises from the character of 

today’s buildings. Modern appli- 
cation of higher distribution volt- 
ages in buildings more and more 
dictates the installation of trans- 
formers in proximity to 
people. In particular, the use of 
460Y/265-volt distribution in com- 
mercial and institutional buildings 
has brought widespread use of local 
stepdown transformers. With this 
use has come an awareness of and 
demand for control of the hum pro- 
duced by transformers. This is 
especially true where such hum in- 
trudes on areas of human occupancy 
which are normally quiet—those 
with a low normal ambient sound 
level—such as schoolrooms, study 
areas, libraries, hospital areas, 
many offices, etc. 


close 


It is a basic law of electricity 
that when an alternating current 
is passed through the windings of 
a transformer, an alternating flux 
is generated in the magnetic core of 
the transformer, and the core ma- 
terial is subjected to alternating 
strain. This is commonly known 
as magnetostriction and creates 
vibration forces in the transformer 
core and coil assembly. 

The mechanical vibrations pro- 
duce a sound having a fundamental 
frequency of twice the electrical 
frequency. In a 60-cycle trans- 
former, then, the fundamental fre- 
quency would be 120 cycles. Nor- 
mally, one would imagine that only 
120-cycle frequencies would be gen- 
erated. However, due to a non- 
linear relationship between mag- 
netostriction and flux density in 
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Sharon, Pa. 


actual cores, a number of harmon- 
ically related higher frequencies are 
produced (240, 360, 480 cycles, 
etc.). The ear is much more sensi- 
tive to the higher frequencies. How- 
ever, these higher-frequency har- 
monies in present grades of elec- 
trical sheet steel, are low and their 
contribution to sound audibility is 
almost negligible. 


Vibrations Are Transmitted 


There are three principal ways in 
which transformer sound may reach 
an observer: 

1. The sound may travel by an 
all-air path. This includes reflected 
waves which are indirectly on an 
all-air path. 

2. The vibrations may be trans- 
mitted to the building structure and 
radiated as sound waves at locations 
distant from the transformer. 

3. The sound waves may impinge 
on a wall or other barrier causing 
it to vibrate. The vibrations may 
be transmitted to the opposite side 
of the wall or panel and then radi- 
ated as sound to the adjoining 
areas. 

In most applications all three 
methods of sound transmission are 
encountered. In the modern design 
of dry-type transformers, a coil and 
core assembly is a very compact- 
solid arrangement so that one can 
consider that together they are the 
sound-producing source. Assuming 
the core and coil assembly as the 
sound-producing source, the gene- 
rated vibrations are either radiated 
as air-borne sound or transmitted 
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SOUND LEVEL BUILD UP FOR INSIDE LOCATIONS 


FIG. 2 


as structure-borne vibrations. From 
the sound source, the transmitted 
vibrations are passed to the mount- 
ing supports where part will be ra- 
diated as air-borne sound. This con- 
tinues until the remaining struc- 
ture-borne energy is transmitted to 
the building structure and 
nected equipment. (Fig. 1). 


con- 


Control of Vibrations 


In transformer design there are 
two basic ways to reduce the mag- 
nitude of the audible sound level: 

1. Reduce the magnitude of the 
generated vibrations. 

2. Attenuate these vibrations 
with suitable dampening devices be- 
fore they are radiated as air-borne 
sound. 

To reduce the magnitude of the 
generated vibrations, one must first 
understand that the magnitude of 
the sound-producing vibrations is a 
direct function of the core flux den- 
sity and the length of the flux path. 
The magnitude of the vibrations 
will increase directly with the flux 
density and the length of the flux 
path. 

In one design approach, two basic 
methods are used to control the 
sound-producing vibrations. Using 
high density, grain-oriented steel, 
and high temperature insulation, a 
minimum size core loop is accom- 
plished with minimum core cross- 
sectional area. Minimum vibration 
magnitude is achieved together 
with the smallest, lowest weight 
core possible. With this design, vi- 
bration control is obtained without 
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Increment to be added to higher level (db) 





Intensity level (IL) =10 Log, _1 db 
io 


Where: [=Intensity in watts per sq. cm 
Note: All 


Basic-Equations 


IL readings ore converted 

to intensity 

The intensities are added ond 
converted back to intensity level. | 








G -E : ac 


increased transformer size and 
weight. 

Attenuation of structure-borne 
vibrations is the second considera- 
tion in the explanation of low 
sound-level designs. If the struc- 
ture-borne vibrations are allowed to 
pass to the transformer mounting 
base, mounting feet, case and asso- 
ciated equipment, a sound level in- 
crease will result. This is due to 
equipment and components being 
driven and the resulting vibrations 
radiated to actually amplify the 
sound level of the transformer it- 
self. These structure-borne vibra- 
tions are isolated by use of two 
spring mounts located immediately 
between the core and coil assembly 
(sound source) and the transformer 
mounting base and case. 


Structure-Borne Vibrations 


Most specifying engineers define 
a maximum air-borne sound level of 
transformers to assure compati- 
bility with the ambient sound level 
expected in their particular applica- 
tion. These limits are based on 
NEMA sound level test procedure 
which dictates a test ambient level, 
position of microphones, meter limi- 
tations, ete. 

Proper testing of audible sound 
level is done in an anechoic chamber 
with very low ambient levels. If 
such a test facility is not used, ex- 
traneous results can be obtained. In 
such a test facility, the transformer 
is placed within the chamber, free 
standing. The unit is energized and 
the sound level recorded. Under 


§ 67s8 FS WOH 2 IS # SB 


Difference between two sound levels being added (db) 


FIG.3 


these ideal conditions, there is es- 
sentially no increase in sound level 
caused by structure-borne vibra- 
tions. 

If we assume that the trans- 
former meets the specified air-borne 
sound level and no consideration is 
given to the structure-borne com- 
ponent, installation of the trans- 
former can increase the sound any 
number of decibels depending upon 
the construction of the installation. 
It is not at all surprising to experi- 
ence sound level increases of 10 to 
20 decibels. 

Some engineers will attempt to 
isolate these structure-borne com- 
ponents by specifying that the 
transformer be mounted on suitable 
vibration dampeners. Such damp- 
ening devices can be of great help 
in reducing the sound level buildup. 
However, one must recognize that 
they do not isolate the transformer 
base, case, conduit, and associated 
equipment. These can still vibrate 
and radiate air-borne sound even 
though the structure-borne vibra- 
tions are isolated from the main 
building structure. These vibra- 
tions can be transmitted to the case 
and connecting conduit throughout 
the building and result in very ob- 
jectionable sound levels. Even if 
the engineer specifies flexible con- 
duit connections to the transformer, 
he still has not isolated the trans- 
former enclosure. This is very im- 
portant since the magnitude of ra- 
diated sound is directly dependent 
upon the area of the radiating sur- 
face, and the transformer enclosure 
is the largest surface area found 
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FIG.4 


among the transformer components. 
Thus, this can become a very large 
contributory source to audible 
sound level. 

It is then, that the 
proper place for isolation is im- 
mediately following the actual 
source of the vibrations. This is di- 
rectly between the transformer 
core-and-coil assembly and_ the 
mounting base and case. Flexible 
coupling of conduit and auxiliary 
dampeners can still be used as fur- 
ther protection against sound-level 
buildup. With internal suspension, 
however, elimination of external 
isolators will show the least effect 
on the over-all performance of the 
transformer installation. 

The audibility of sound is af- 
fected by: 

Frequency 
Ambient sound level 

3. Nature of the surroundings 

4. Distance between the observer 
and the sound source. 

The frequency considerations 
have been discussed briefly in other 
parts of this article and will not be 
treated further. The ambient sound 
level and its masking effect is of 
prime importance and should be 
considered. 


obvious, 


Masking 


It is common experience to have 
one sound made completely inaudi- 
ble when another louder sound oc- 
curs. The reverse effect also hap- 
pens. For example, in an office with 
air conditioning, the ambient sound 
level during the day, when activity 
is at its highest, completely masks 
the sound generated by the air con- 
ditioning system. However, should 
one return at some other time, when 


there are no typewriters or tele- 
phones in use of people engaging in 
conversation, the sound level of the 
air conditioning equipment is very 
objectionable. Actually, the sound 
level of this equipment is no differ- 
ent in the two Psycholog- 
ically, the noise appears louder be- 
cause there is less of the masking 
effect of the ambient noise which 
would reduce the apparent loudness 
of the air conditioning machinery. 

The following can be used as an 
approximate guide for usual trans- 
former and background noise calcu- 
lations: 

“If the sound level of the trans- 
former is 10 DB lower than the 
background sound, the transformer 
will be inaudible.” 


cases. 


Nature of Surroundings 


If the transformer were placed 
in an ideal room with walls that 
were perfectly sound-absorbing, 
there would be no reflected sound 
level in the room. Under this con- 
dition, the sound level of the trans- 
former would be the same as if the 
transformer were located outdoors 
away from any reflecting surfaces. 
This is essentially the sound level 
the manufacturer would report for 
a transformer measured according 
to NEMA Standards. 

It is not possible to reduce the 
sound level of a transformer in such 
a room below this figure. In a room 
with walls of low absorption, how- 
ever, the sound from the trans- 
former will reflect back and forth 
between the walls resulting in an 
increase in the sound level. The 
number of decibels the sound level 
is increased right at the trans- 
former is approximately: 


DB (Build Up) = 


(1 + 4(1 —a) Ar) 


10 LOG, 
adr 


Where: Ay Surface area of the trans- 
former 
A, Surface area of the room 
a = The average absorption 
coefficient of the inside 
surface area of room. 

If the walls absorb sound well, 
the absorption coefficient ap- 
proaches one and the buildup is 
zero. If the area of the room is 
large, again, the buildup is zero. 

The absorption coefficient for the 
room is calculated as follows if vari- 
ous materials are used on different 
surfaces of the room: 


ayA; + aeAr 
Ar 

Where: “a” and “A” are the ab- 
sorption coefficient and area _ re- 
spectively of a particular surface. 

Most of the sound from trans- 
formers supplied from a 60-cycle 
current is at 120 cycles. For very 
small transformers, this may not 
always be true, but it will be con- 
servative to assume so. The values 
of the absorption coefficients used 
should be at 120 cycles (or 128 
cycles as most tables give) instead 
of the sound reduction coefficient 
which is the average of the absorp- 
tion coefficients at 256, 512, 1024, 
and 2048 cycles. Usually the ab- 
sorption of 128 cycles is low com- 
pared to higher frequencies. Trans- 
formers are quite often put in 
rooms with walls made of poor 
sound absorbing materials. For in- 
stance, poured concrete has an ab- 
sorption coefficient of .01 at 120 
cycles per second. Let us consider a 
room with dimensions 6 by 10 by 10 
and assume the absorption to be .01. 
We have a reom surface area of 440 
sq ft and a volume of 600 cu ft. 
Assuming a transformer surface 
area of 21 sq ft (based on a 75-kva 
dry-type transformer), the DB 
buildup would be approximately 13 
DB. The table below shows the 
buildup if the room volume is dou- 
bled, tripled and quadrupled. For 
values of DB buildup versus A,/ Ar, 
refer to Fig. 2. 
Sound 
Level 


Buildup 
(DB) 


Surface 
Linear Volume Area 
(ft.) (ft.*) (ft.2) 
10x 10x6 600 440 13.0 
10x 10x12 1200 680 11.2 
10x 10x24 2400 1160 9.1 
10x20x24 4800 1840 7.4 


All figures are based on trans- 
former surface area of 21.1 ft.’ and 
absorption coefficient of .01. 
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The equation for the buildup and 
Fig. 2 apply to the sound level right 
at the transformer. At a distance 
“ry” from the center of the trans- 
former, the sound level is approxi- 
mately: 


Sound Level DB SLe — 


Ay 1 
ter? 


(1 — a) Az 
aAr 


Average sound level of 
transformer when tested 
vr NEMA Standards 

The distance from the 
center of the transformer 


10 LOG, 


Where: SLy 


To calculate “r” the transformer 
is considered a sphere of radius rx 
such that: 


ier = At 


The distance “r’” then is the sum 
of r, and the distance from the 
transformer of the field point. For 
practical purposes, “r’’ is the dis- 
tance from the geometrical center 
of the transformer to the field point. 
If the buildup of sound level at the 
transformer is larger than three 
DB, the sound level is essentially 
uniform throughout the room. 
These equations apply essentially 
to a transformer toward the center 
of a room with irregular walls. If 
this is not the condition, standing 
waves and focusing will result in 
some variations from the calculated 
values at various places about the 
room, 


Proximity Effects 


The foregoing calculations do not 
take into consideration the prox- 
imity effects of the room. By this 
we mean how close the transformer 
is mounted to a reflecting surface. 
If a transformer is suspended in the 
center of an available space, then 
the reflecting medium is a complete 
sphere. However, if the trans- 
former is lowered to the floor in the 
geometrical center, then the trans- 
former sound impinges on one 
plane, and this reduces the radiat- 
ing space to a hemisphere. If the 
transformer is moved to a corner 
where there are two reflecting sur- 
faces, then the radiating space is 
reduced to a quarter of a sphere. 
Such an area would be a wall and 
a floor. If the transformer is 
mounted in a full corner, which 
would have three reflecting sur- 
faces, then the radiating space is 
reduced to one-eighth of a sphere. 
In each of these cases (hemisphere, 
quarter sphere and one-eighth 
sphere, respectively), the sound 
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representative values of sound level only. Only sizes 25kva 


level buildup for dry-type distribu- 
tion transformers would be approx- 
imately 14, 3 and 44 DB more, re- 
spectively, than by the formulas 
above or by Fig. 2. 


Two or More Transformers 


When two or more transformers 
are placed within the same room, 
there is naturally a sound level ad- 
dition. This addition is not a nu- 
merical addition or an average of 
the two or more sound sources. To 
make this addition, the sound levels 
at a given point due to each trans- 
former should be computed by the 
formulas given previously. Then 
the sound intensity for each can be 
computed from the decibel values, 
the intensities of the various sounds 
are totaled, and the decibel value 
of the total sound computed from 
the total intensity. The decibel 
value and intensity are related by 
this formula: 

DB = 10 LOG, I/10°” 

Where: I is in watts per sq cm. 

Fig. 3 is a curve for totaling two 
sounds, based on the above relation- 
ships. This curve can be used to 
total any number of sounds by first 
totaling two of the sounds, then the 
subtotals combined with a third, the 
new total with a fourth, etc. 


Transformer Sound Level 


The National Electrical Manufac- 
turers Association (NEMA) and 
the American Standards Associa- 
tion (ASA) have established cer- 
tain maximum values of sound level 
according to kva size and voltage 
class; see Fig. 4 for the dry-type 


FIG.5 


distribution classes. In almost 
every installation, transformers 
meeting these limits will have sound 
levels which amply satisfy the ap- 
plication needs. However, in Fig. 5 
a curve of sound level versus kva is 
given for a special quiet line of 
transformers. Such low sound level 
transformers are only necessary in 
very circumstances. They 
might be a waste of money in many 
applications since standard “‘off-the- 
shelf” apparatus will be more than 
sufficient if the recommendations of 
the manufacturer are followed. 

Sound amplification can 
greatly reduced by using the follow- 
ing general suggestions for install- 
ing indoor transformers: 

1. The transformer should, where 
possible, installed in an area 
where the sound level would be the 
least objectionable. 

2. Nearby reflecting objects or 
enclosures which will resonate or 
echo should be avoided as well as 
mounting the units in areas which 
tend to amplify voice such as stair- 
ways and hall areas. 

3. Tile, brick, concrete, masonry, 
or steel walls as well as floors and 
ceilings are poor sound absorbers 
and should be avoided whenever 
possible. Acoustic absorbing ma- 
terials may have to be used to re- 
duce excessive sound buildup. 

4. Avoid mounting the trans- 
former on walls, partitions, bal- 
conies, floors, etc., having light 
mass. If the weight of the mount- 
ing surface corresponding to the 
projected area of the transformer 
is greater than or equal to the 
weight of the transformer, the pos- 
sibility of amplifying the sound 
waves in the structure will be 
greatly reduced. 


special 


be 


be 
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@ ESTIMATING FORUM—XX 


How To Allocate 


Estimating Time=—Parit I 


Hours Per $1,000 of Contract Base Cost Method 


By Ray Ashley, Research and Consulting Engineer, Oak Park, Ill, 


STATEMENT: 


An important function of good electrical contract- 
is the accurate allotment 
Expeditious use 
of the estimating department is dependent on this 


ing management 
for estimating individual projects. 


function. 


QUESTIONS: 


of time 


tractors. 


A study, in two parts, will be made of possible 
methods of allocating estimating time. 
article will investigate the hours per $1,000 of base 
job cost method which has been used by some con- 


This first 


How many estimating man-hours did contractors allow per 


$1,000 of contract base cost when the mechanic’s rate was 
$3.00 per hour? 
W hat are the three principal reasons why this particular method 
is not generally applicable? 


ANSWERS: 


Two hours of estimating time per $1,000 of contract base cost. 


This method is not generally applicable because: 

a) The units are only temporary. 

b) If the units are applicable to complete installations, they 
are too low for installation-only work. 

c) Given units apply to contracts in a very limited bracket. 


DISCUSSION: 


A Temporary Unit 


The unit, two hours per $1,000, 
was establishec for a limited num- 
ber of contracts when the mechan- 
ic’s rate was $3.00 per hour. It was 
applicable to large, well-engineered 
projects. 

In these times of rapid inflation, 
the unit—hours per $1,000—de- 
clines rapidly. At two hours per 
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$1,000, estimating time for a $30,- 
000 base-cost project would be 60 
hours. Suppose prices are inflated 
one-third. The same project would 
then have a base cost of $40,000, 
but the estimating time would still 
be 60 hours. The unit would then 
be 1.5 hours per $1,000. 


Unit Check 


Fig. 1 has been developed to pro- 
vide a check on the two-hour unit. 


It gives estimating costs in per- 
centage of contract base costs for 
two rates of estimators’ pay. 

A rate of $4.00 per hour for the 
estimator was used in Example I. 
Cost of estimating the job was 
0.8% of the base cost of the con- 
tract. 

In Example II, a $3.50 per hour 
rate was used for the estimator. 
Here, the estimating cost was 0.7% 
of the contract base cost. 
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The average cost for Examples 
I and II is 0.75% of contract base 
cost. This checks with values given 
for the better projects listed in “A 
Study of Estimating Costs” pub- 
lished in the April 1960 issue of 
Electrical Construction and Mainte- 
nance. 


Installation-Only Projects 


It is general knowledge among 
electrical contractors that the time 
required for estimating installa- 
tion-only projects is practicaily the 
same as that for jobs where the con- 
tractor is to supply the materials 
along with labor and installation 
services. In the following compari- 
son, we will assume that the time 
is the same. Detailed discussion of 
installation-only costs can be found 
in “Electrical Contracting” (Mc- 
Graw-Hill Book Co.). 

Fig. 2 shows two cost estimates 
of the same project. One is based 
on a complete installation (material 
and labor). The other is for instal- 
lation-only (material furnished by 
owner). Both require the same 
number of estimating hours, since 
material and equipment quantities 
must be noted to establish labor 
hours. 

Example 1-A (Fig. 2) is a com- 
plete installation with a sell price 
of $13,365 and a base cost of $10,- 
000 ($6,000 material, $4,000 labor). 
On the basis of two hours per 
$1,000 of base cost, estimating time 
is 20 hours (2 times 10). 

Example 1-B (Fig. 2) is the same 
project figured on an installation- 
only basis (material furnished by 
owner) and carrying a sell price of 
$7,091. The same 20 hours would 
be required to estimate the job. But 
here the cost is $4,000 (labor only). 
Hence, the estimating hours per 
$1,000 of base cost would be 20/4, 
or 5 hours. Compare this with the 
2-hour unit in Example 1-A. 

The logical conclusion is that a 
generally applicable estimating- 
time unit should be based on job- 
labor hours instead of job base cost. 


Limited Application 


Experienced estimators know 
that estimating-time units, like la- 
bor units, are standards which must 
be adjusted to suit the job at hand: 
The foregoing shows that the 
“hours per $1,000 base cost unit” is 
subject to too many variations to 
permit ready application to a large 
range of projects. In the next arti- 
cle, a unit based on job-labor hours 
will be studied. 


Fig. 1—Check on Estimating Costs 


Based on 2 estimator-hours per $1,000 of contract base cost* 


Project Cost Data 
Contract price (sell) 
Estimated base cost (0.75 * 12,000) 
Material /labor ratio—60/40 
material (0.60 .< 9,000). . 
labor (0.40 < 9,000) 
9,000 
1,000 


Base cost 
Base cost 


Estimated hours to figure job: 


* Mechanic's rate of pay——$3.00 per hour. 


Example |—At $4.00 per hour rate for estimator 
Cost of estimating—dollars (18 X 4).... 
72 
9,000 
Estimating cost equals 0.8 % of contract base cost. 


Cost of estimating—percent of base cost 


Example Il—At $3.50 per hour rate for estimator 
Cost of estimating—dollars (18 X 3.50)....... 


63 
Cost of estimating—percent of base cost 


’ 


Estimating cost equals 0.7 % of contract base cost. 


Fig. 2—Estimating Time 
Complete vs. Installation-Only Projects 
Example 1-A Complete Insta!!ation (base cost $10,000). 
MATERIAL 
$6 ,000 
120 


Base costs 


Direct job costs 2% 


6,120 
612 


6,732 
337 


$7 ,069 
6,296 


Sell the job....... sora $13,365 
Estimating time at 2 hrs. per $1,000 of base cost—20 hrs. 


Complete job costs 


Overhead 10% 


Return 5% 


Sell materia! 
Sell labor . 


Example 1-B Installation-Only Project (base cost $4,000). 
MATERIAL 


Base costs. . ($6,000) by owner 


Excess labor (I-O contract) 


Total job labor 
Direct job costs 


Complete job costs 
Overhead 


Material service (22% of $6,000)... . . 


Return 


Estimated sell price 


Estimating time (see Example 1-A)—20 hrs. 
Estimating time per $1,000 base cost (20/4)—S5 hrs. 
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$12,000 
9,000 


5,400 
3,600 


18 hours 


LABOR 
$4,000 
400 


4,400 
264 


4,664 
1,632 


6,296 
150 
6,446 
645 


10% 


6% 


35% 





73-KW HEATING AND VENTILATING UNIT is 
one of two that heats and ventilates the 8000- 
sq-ft gymnasium. Return air enters shaft at bot- 
tom, mixes with outside air in plenum at unit, is 
heated and discharged into area. 


and laboratories. 


In New Jersey “Icebox” country... 
Electric Heat 
For High School 


OR BRR te 


i 


a] 
. 


FOUR UNIT VENTILATORS, each rated approximately 30 
kw, condition the 3400-sq-ft cafeteria. 
outside walls to facilitate fresh-air intake, similar units, each 
rated approximately 
Units are supplied at 480 volts, 3-phase. 


Floor-mounted on 


15 kw, heat and ventilate classrooms 


Design, application and installation details for a large, modern all-electric high 


school using over 1500 kw of various types of space heating equipment. Featur- 


ing an extensive control system to minimize operating costs, this electric heat in- 


stallation saved nearly $70,000 from initial expenditures and is expected to 


save over $1,000 operating dollars per year. 


OCATED in the “icebox” coun- 
[ try of Northern New Jersey 
where winter temperatures 
drop below zero, the recently com- 
pleted all-electric Roxbury High 
School at affords a 
distinct illustration of how electric 
heat provides more advantages at 
lower costs. 

For example, students and teach- 
ers enjoy greater safety, dependa- 
bility, cleanliness and comfort. Tax- 
benefit from a lower in- 
debtedness and interest charges 
because initial costs were reduced 
by nearly $70,000. 

Moreover, operating costs are ex- 
pected to be minimum. Taking all 
factors into consideration, this elec- 
tric heat installation is expected to 
save over $1000 per year in oper- 


Succasunna 


payers 


By Robert J. Lawrie 


ating costs. These operating sav- 
ings were based on several signifi- 
cant factors including: initial sav- 
ings and interest; comparatively 
low electric rate (1.8 cents per 
kwhr); dollar value assigned to 
classroom space gained by eliminat- 
ing boiler room, boilers and associ- 
ated equipment; savings gained by 
eliminating boiler attendants and 
boiler maintenance; and reduced 
insurance rates. 

In addition, flexibility of the elec- 
tric heat installation was evaluated 
because of the greatly reduced cost 
of enlarging the heating system 
when planned future classrooms are 
added. 


Also considered was the lower 
cost of operating the electric heat 
system on cool days when only a 
small amount of heat is needed or 
to heat a single room or area during 
a Christmas vacation or on other 
similar occasions. 

Because the 87,000-sq-ft high 
school has facilities to meet prac- 
tically all ramifications of modern 
education, heating methods varied 
considerably. As an example, large 
heating and ventilating units (73 
kw) condition the gym and audi- 
torium. In classrooms and labora- 
tories, unit ventilators provide both 
heating and ventilation. For sup- 
plementary heating and for smaller 
areas, both baseboard heaters and 
wall convectors were selected. At 
entrances and in corridors, forced- 
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FIG. 1—Floor plan of Roxbury High School shows location 
and power ratings of the seven different types of space heat 
ing equipment. The 152 separate installations account for 


“4 


FORCED-AIR UNITS provide high-capacity heat in corridors, 
lobbies, entrances or in other areas where heat losses are 
comparatively high. Rated 6.7 kw, this unit is connected at 
480 volts, 3-phase. 
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1558 kw of the total connected load of 2155 kw. Various 
types of equipment and application methods provide optimum 
environment conditioning. 


WALL CONVECTORS supply supplementary heat in audi- 
torium. Main heat is supplied by two 73-kw heating and 
ventilating units through ducted diffusers. Wall convectors 
shown are rated 2.8 kw and are connected at 277 volts. 
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TEMPERATURE CONTROL PANEL is one of six which con- 
trols heating equipment and vent fans. TCPs are indexed for 
from a master 
Panel shown controls the gymnasium zone. 
left can be set to override master 
supervision for manual control of the zone 


day, night or warm-up operation 
supervised panel 


Switches at top 


air units afford space heating. And, 
in the paint shop, an explosion- 
proof unit was required. 

To meet State requirements for 
ventilation, many units perform the 
dual service of heating and venti- 
lating. In addition, these combina- 
tion units can be used for natural 
cooling in warm weather. However, 
because the State insists on maxi- 
mum ventilation for schools, most 
heating equipment selected is of 
maximum kw for the space _ it 
serves. 


clock- 


system 


RECORDING DEMAND METER is examined by A. W. Rottner, 
applications engineer (left) and G. F. Ledder, 
Power and Light Co 
checking proper operation of control 
breaker can be seen below metering compartment 


New Jersey 
Demand meter provides means for 
system. Main circuit 


Molded- 


case circuit breakers (at right) protect main \eeders 


Heating equipment and exhaust 
fans are automatically controlled 
through a master panel and local 
control panels. Also, units may be 
individually controlled through 
their respective “day” or “night” 
120-volt thermostats mounted near- 
by. Main-power step contactors 
or heavy-duty mercury switches, 
thermal cutouts, circuit-breaker 
disconnect devices, and control re- 
lays are installed within the enclo- 
sure of each heating equipment or 
mounted nearby. 
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FIG. 2—-Automatic control system for heating equipment and exhaust fans incorpo- 
rates a master control panel, six local temperature control panels and relays or 


thermostats, which are installed near or within each unit. A 72° 
maintained during the school day, is controlled by the ‘‘day’’ thermostat. 


F temperature, 
“Night” 


thermostats maintain a 60° F to 65° F temperature from 3:30 PM to 4:00 AM. 
During the warm-up period (4:00 AM to 8:30 AM) each zone is returned to 72° 


at 48-minute intervals, which minimizes kw demand. 


The outside thermostat varies 


temperature control according to outside air temperature. Manual override switches 


are provided at all control panels. 


Adequate insulation minimizes 
heat losses in winter and reduces 
heat gain in summer. To reduce 
heat loss through glass areas, all 
windows are double paned (j}-in. 
air space between panes). Entrance 
doors have }4-in. thick wire glass 
and are weather-stripped. 

For perimeter insulation, 14-in. 
thick polystyrene was installed 4 in. 
high and 2 ft horizontally under 
the slab. A vapor barrier of poly- 
ethylene film was installed under 
the entire slab. Expanded polysty- 
rene insulating boards, 2 in. thick, 
insulate all outside walls. These 
boards are installed in the 3-in. 
space between the outside brick and 
concrete blocks allowing the remain- 
ing 1 in. of air space to act as addi- 
tional insulation. 

Effective roof insulation was 
economically accomplished by _in- 
stalling pre-cast concrete roof slabs 
which were supplied with 2-in. 
thick insulating fiberboard em- 
bedded. Air space in the false ceil- 
ing provides additional insulation. 


Heating and Ventilating Units 


Auditorium-type heating and 
ventilating units, designed to con- 
dition large volumes of air, operate 
at 480 volts 3-phase and range 
in size from 18 to 73 kw. In the 
8000-sq-ft gymnasium, two 73-kw 
units installed overhead provide 
heating and ventilating directly 
into the area. Controlled by motor- 
ized dampers, return air and fresh 
outside air are mixed in a modulat- 
ing plenum prior to being heated 
and discharged into the gym. In 
other large areas, such as the audi- 
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torium, kitchen, and shops, similar 
units serve their respective areas 
through ductwork and diffusers. 


Unit Ventilators 


Classroom-type heating and ven- 
tilating units range in size from 12 
to 30 kw, operate at 480 volts and 
incorporate fresh-air intake ducts 
for space ventilation. Mounted on 
outside walls to facilitate fresh-air 
intake, these units serve 
rooms, laboratories, the library and 
other limited-space areas where 
students congregate. A motorized 
damper controls fresh-air intake; 
heating elements are step con- 
trolled by the room thermostat 
subject to master control super- 
vision. 


class- 


Cabinet Forced-Air Units 


Mounted flush or semi-recesssed 
in wall space, forced-air cabinet- 
type heaters provide high-capacity 
heat in the lobby, corridors and at 
entrances. Connected 480 volts, 
phase, these units range from 
3 kw to 13.7 kw according to the 
heat loss in their respective areas. 


52 4 
@ 
2 
”. 


Cabinet Convectors 


Cabinet convectors ranging in 
size from 1 kw to 3 kw serve spaces 
where heating requirements are 
nominal and where units possibly 
may be subjected to abuse. Con- 
nected 277 volts single-phase, these 
units are wall-mounted in lavato- 
ries and in small offices. They were 
also selected for areas where wall 
space was insufficient for baseboard- 
type heaters. 

In other instances where wall 
space is limited, unit heaters 
mounted overhead are used. 


Baseboard Heaters 


Low-wattage baseboard heaters, 
operating at 277 volts single-phase, 
serve small areas such as waiting 
rooms, small offices and storage 
rooms. These units are installed 
in multiples of 2-, 5- and 8-ft 
lengths. Installations range from 
300 to 1250 watts. 


Wall Convectors 


Wall convector installations heat 
various sized areas. Connected at 
277 volts, single-phase, these sec- 
tional units (2- to 6-ft unit 
lengths) are mounted in tandem 
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forming installations which pro- 
vide from 300 watts to 26.6 kw of 
heating. When mounted under win- 
dow sills in classrooms and offices, 
these units effective as draft 
barriers. At the back of the stage, 
in locker rooms, or 
where students are active, they are 
mounted at eye level. 

In the auditorium and in some 
laboratories and shops, wall con- 
vectors supplement the main heat 
source, which is ducted from large 
heating and ventilating units. 


are 


in other areas 


Control System 


and 
con- 


To minimize kw demand 
operating costs, an extensive 


BASEBOARD HEATERS ore supplied at 
277 volts, 3-phase. These units serve 
small areas such as waiting rooms, small 
offices or storage areas. Sections of 2-, 5- 
and 8-ft lengths are installed in tandem 
to provide from 300 to 1250 watts of 
space heating. 


trol system regulates’ heating 
equipment and exhaust fans. This 
system incorporates day-night con- 
trol, which allows room temperature 
to be set back automatically dur- 
ing unoccupied periods; morning 
warm-up, which brings room tem- 
perature to 72° F but does not 
allow ventilation during warm-up; 
zone control, which permits stag- 
gered morning warm-up to mini- 
mize kw demand; and outside-air 
control, which regulates the entire 
system according to outside air 
temperature. 

In addition, each equipment is 
thermostatically controlled provid- 
ing individual operation of each 
area served. Manual control is pos- 
sible when particular areas or 
rooms are to be used “after hours” 
or during unscheduled events. 

Major components of the control 
system (see Fig. 2) include a mas- 
ter control panel, six local tempera- 


ture control panels installed in 
their respective and _ indi- 
vidual controls on each equipment. 
Mounted within the master panel, 
a “day-night” clock, an “outdoor 
air” clock, and a “morning warm- 
up” clock are the heart of the con- 
trol system. 

From 8:30 AM to 3:30 PM, the 
“day-night” clock indexes the tem- 
perature control panels for normal 
“day” operation of vent fans and 
all heating units to obtain a con- 
stant 72° F temperature. From 
3:30 PM to 4:00 AM, “night” con- 
trol permits operation of heating 
units to maintain a 60° F to 65° F 
temperature. At 4:00 AM, the 
“morning warm-up” clock indexes 


areas, 





UNIT HEATER provides additional heat 
in kitchen. Louvers can be adjusted to 
direct strong blast of warm air to any 
level. Unit shown is 9 kw and is con- 
nected at 480 volts, 3-phase. Small trans- 
former on wall provides 115 volts for fan 
motor and control relays. 


each zone temperature’ control 
panel, one every 48 minutes, until 
each zone reaches the preset tem- 
perature of 72°. This allows a 
staggered warm-up period, prevent- 
ing excessive equipment operation 
at one time, thus minimizing kw 
demand. 

The “outdoor air” clock prevents 
operation of all exhaust fans and 
holds fresh-air dampers in their 
closed position during the night 
cycle and during morning warm-up. 
During the day cycle, ventilation 
operates according to area needs. 

Override switches, located in each 
temperature control panel, allow 
manual control of*each area. Heat- 
ing equipment in the auditorium 
and in the kitchen-cafeteria area 
is not supervised by the master 
control panel. This equipment is 
controlled from their respective 
temperature control panels. 

(Continued on page 189) 
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Primary-voltage distribution for .. . 


Floodlighting a 


Baseball Field 


Overhead primary distribution to tower-mounted transformers supplies a high- 


intensity floodlighting installation at a Houston, Texas, high school. Here’s a 


fully detailed study of design and construction. The electrical installation was 


made by Dickey Electric Company. 


By Weldon Ww. Henderson, Electrical Engineer, Jochen & Henderson, Consulting Engineers, Houston, Texas. 


ODERN, efficient circuits make 
Vi possible floodlighting of a base- 

ball field at Spring Branch Se- 
nior High School, Houston, Texas. 
Here, primary distribution carries 
power overhead to transformers 
mounted on steel towers, with sec- 
ondary feed to arrays of floodlight 
luminaires at the tops of the tow- 
ers. A wealth of interesting detail 
—both design and construction—is 
involved in this project. 

Design of the floodlighting sys- 
tem was, naturally, greatly influ- 
enced by the anticipated use to be 
made of the ball field. First, the 
floodlighting system had to be a 
high quality installation to with- 
stand very frequent use. In this 
area of the country, baseball is al 
most always played at night. And 
this field would be used not only by 
the high school team, but also by 


many other baseball teams of the 
various leagues in the school dis- 
trict—Little League, American Le- 
gion, etc. And the lighting was not 
to serve simply as auxiliary lighting 
for late innings at dusk. It had to 
provide continuous-duty, high-in- 
tensity lighting for long use during 
full darkness. As a result of the 
heavy-duty needs of this ball field, 
economy itself demanded concentra- 
tion on ruggedness and reliability 
in the equipment and quantity and 
quality of lighting on the field. 
Correlating such factors as area 
of the playing field, need for uni- 
form intensity and required lumens 
of light, basic design was resolved 
to a layout of eight clusters of 
tower-mounted luminaires—a total 
of 168 luminaires. This was also 
based on the use of both narrow- 
beam and wide-beam floodlights 


carefully aimed to blanket the field 
with a uniform intensity of 40 foot- 
candles. Incandescent floodlighting 
was selected for its economy and 
suitability to the design need for a 
large number of units to achieve 
uniformity of lighting level. 

The luminaires selected are gen- 
eral-purpose enclosed _ sports-field 
floodlights with spun aluminum re- 
flectors—for narrow beam pattern 
or wide beam pattern, as indicated 
on accompanying aiming plans, Fig. 
1. The rear reflector and lamp re- 
ceptacle housing on each luminaire 
is readily separated by spring 
latches from the mounting bracket 
and front reflector assembly, for 
quick relamping without need for 
tools. A gasket is used to make the 
unit completely raintight. The heat- 
resistant, impact-resisting glass 
cover is spun-sealed on the front re- 
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____—. Conduit fittings 
with cords coming 
out to fixtures 


\ watertight bushing 
with rubber gland 
/ 


\( 
Conduit Wire hole covers of fitting, turned 


facing down, with cords emerging 
through holes 





FIG. 3—Cord connection of each floodlight is made through a wire hole cover of a conduit fitting, facing down and pitched to 
avoid water entry, with watertight assembly of the components. 
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70 Narrow beam floodlights 
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FIG. 1 
each floodlight is aimed 
specs that the 


tures to be installed.”’ 


flector assembly. The mounting 
bracket on each fixture is a steel 
trunnion type for attaching to steel 
angle-iron cross pieces on the tower 
assembly, including a built-in 
wrench for positioning. This 
bracket incorporates horizontal and 
vertical degree scales for rough 
aiming of the fixture, with an auto- 
matic repositioning stop to reset 
the fixture at its aiming point. A 
built-in notch provides for accurate 
aiming of the fixture at a point 
marked on the playing field. Each 
fixture is equipped with a PS-52, 
1500-watt clear incandescent lamp, 
rated at 105 volts to provide full 
output even at the low side of any 
voltage variation at the lamp socket. 

An array of floodlights is set at 
the top of each of the eight towers 
used to light the playing field, Fig. 
2. The fixture group on each tower 
is supplied from _panelboards 
mounted at the top of the tower. 
Each luminaire is fed from one 30- 
amp, quick-make, quick-break cir- 
cuit breaker in a panel. Each panel 
has 120/240-volt, 3-wire, single- 
phase bussing with main lugs for 
connection of the feed to the panel. 
Panel enclosures are raintight and 
weather resistant. Connection from 
each luminaire to a panel CB is 


Aiming plans show the point on the field to which 
It was a requirement of the job 
‘manufacturer of the fixtures to be installed 
shall furnish an aiming diagram for the combination of fix- 
From their mounted position on the 
towers, fixtures were aimed at these spots by means of the 


made in conduit as shown in Fig. 3. 
Circuits come out of panel in con- 
duit, then turn down and out of 
conduit through tee fittings with 
watertight covers with holes for the 
cords. The fitting is installed with 
the cover facing down. The cord for 
each luminaire is then looped over 
to the terminal compartment on the 
fixture. 

Each lighting panel on a tower is 
fed by a set of TW conductors run 
up the tower in conduit. Where two 
panels are used for the main field 
lighting on a tower, the panels are 
tapped from one set of riser con- 
ductors. These conductors originate 
from the secondary of a 7200/120- 
240-volt single-phase transformer 
on a platform half way up the 
tower. These transformers are 
sized and located as shown in the 
basic distribution diagram, Fig. 4. 
Each transformer is a completely 
self-protecting unit, incorporating 
built-in lightning protection and 
thermal overcurrent protection. 
Each is B-2, with cover- 
mounted high-voltage bushings and 
with four 24% full-capacity-below- 
normal voltage-taps. 

Although the electrical specifica- 
tions listed tapered steel poles as 
the first mounting method for the 


class 


aiming notch on each fixture mounting bracket 
eight fixtures aimed away from the playirg field to provide 
low-level lighting for the spectator area and the approaches 
to the field. These eight units and four others which face the 
playing field are circuited separately from panels fed from a 
15-kva transformer which is switched by a manual oil switch. 
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FIG. 2—Floodlight clusters and panel- 
boards are mounted on the towers as 
shown here. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1962 








—_— 


i, 
iM as - 
Pole 4 Sp --- 


Guy wire 


366' 


+37.5 kva 


40-0" 





‘Baseball 
diamond 


375 kva Home 


plate 








60-0>4 i 





._\ Wire fence backstop 


aN 





— 





a 


Ba 
Legend 
© Pole 
—*— Floodlight tower 
> Transformer 
—+— Down guy 
——Head guy 
—-+Primary 7200/ 12470 Y 
-+* Secondary 120/240 hotwires 
and neutral 


A —_ 
40-0 + Sot ae 


FIG. 4— Distribution layout shows primary and secondary overhead circuits from the 
main supply pole to the various steel towers of the system—towers with and without 


transformers 


indicated by arrowheads. 


floodlights, two alternate methods— 
steel towers and wood poles—were 
also presented. Steel towers were 
selected at about a $3,000 saving 
over use of steel poles. The price 
differentia] between the towers and 
the less expensive wood poles was 
not great enough to warrant sacri- 
ficing the strength and durability 
of the steel towers. 

Each tower is a four-post struc- 
ture of galvanized angle steel. Each 
is designed to support the numbers 
of 20-in. floodlights shown in Fig. 4 
and is capable of withstanding a 
100 mph wind. Reinforced concrete 
foundations are used for the steel 
towers. 

Electrical power distribution is 
made as shown in Fig. 5. Primary 
3-phase, 4-wire, grounded supply 
at 12,470Y/7200 volts is made from 
a utility pole line to a wood pole 
adjacent to the ball field. Com- 


102 


as indicated. Three towers are shown in accompanying photos which 
are identified to correspond to the numbers on the plan. 


Angles of photos are also 


plete control of the lighting system 
is exercised through the use of oil 
switches mounted on a crossarm on 
the service pole and connected for 
ON-OFF control of the incoming 
primary lines. 

One manually operated, single- 
pole oil switch controls phase B of 
the supply and feeds a single-phase 
7200/120-240-volt, 15-kva_ trans- 
former on the wood service pole for 
a total of 12 lights—four facing the 
field and eight covering the grand- 
stand area along the baselines—for 
low-level lighting when the entire 
floodlight system is not turned on. 
This switch is manually operated 
from the bottom of the pole by a 
4-in. galvanized pipe operating rod 
run up the pole to the switch. 

Three single-pole oil switches— 
one in each of the three supply 
phases — are electrically operated 
units with 120-volt operating coils 


TOWER A-1 is fed from right in photo. 
Top conductor is phase A of primary, 
supplying this tower and continuing on to 
left to supply tower B-1. Primary of 
transformer on tower here is fed by tap 
to primary phase A and the common 
grounded eutral for primary and second- 
ary circuits. The common neutral is the 
heavy conductor just below the primary 
phase. The transformer secondary sup- 
plies 12 floodlights at the top of the 
tower and the 3-wire secondary is also 
run back to the right to feed 12 flood- 
units on tower A-2 (which does not have 
its own transformer). This secondary run 
to A-2 consists of the two bottom conduc- 
tors (the hot legs) in the group of five 
plus the common neutra!. The other two 
conductors coming into this tower from 
the right (the third and fourth up from 
the bottom) combine with the common 
neutral to make up the 3-wire, 120/240- 
volt circuit, from the 15-kva transformer 
on the main supply pole. This circuit, 
which is controlled by the manual pri- 
mary switch ahead of the 15-kva trans- 
former, feeds two A-1 floods facing spec- 
tator area and four floods on B-1. 


tapped from the secondary of the 
15-kva transformer on the pole. As 
a result, these electrically operated 
switches can only be controlled when 
the manual oil switch feeding the 
transformer is closed. The 120-volt 
coil circuits are run in conduit from 
terminal boxes on the switches to 
a 30-amp fused switch at the lower 
end of the pole. Padlocks are pro- 
vided for safeguarding the switch 
and the manual operator from 
unauthorized use. 

Each of the primary oil switches 
is rated for 14.4 kv. The single 
manual switch is operated by a 
handle protruding from the housing 
and connected to the operating rod 
running to the bottom of the pole. 
Electrical operation of each of the 
other three units is provided by a 
120-volt motor-operator which is 
remotely controlled from the bottom 
of the pole. 
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TOWER A-2 is supplied from the right in 
photo, The seven conductors coming in 
at right are (from top to bottom): pri- 
mary phase B; primary phase C; grounded 
neutral common to primary and second- 
ary; one secondary hot leg from 15-kva 
transformer for two floods on A-2 and 
four floods on B-2; the other hot leg for 
secondary circuit to the low-level floods 
on A-2 and B-2; one secondary leg from 
the transformer on A-1, supplying the 12 
floods on A-2 facing the field; and the 
other hot leg from A-1 transformer, for 
the main floods on A-2. 


ad 
Cs 
¥ or 


PS. 


/ 


- 
rm 
Z 
A 


: ™Nm ith » ah 


TOWER C-4 is fed from right of photo. 
Three conductors coming in at right are 
(top to bottom): primary phase B; primary 
phase C; and the common neutral. The 
transformer on this tower is fed by phase 
B and neutral. From the secondary, con- 
ductors are carried in conduit up to the 
floodlight panel at top of tower and an- 
other set of secondary conductors (the 
bottom three conductors at left) is run to 
the left to serve the lighting panel on 
tower C-3. The top conductor running out 
at the left is primary phase C which is 
run to supply towers C-2 and C-1. 





PRIMARY SUPPLY for entire electrical 
system is brought into this wood pole be- 
hind home plate. The two oil switches 
at left and the one far right on the cross- 
arm are electrically operated from switch 
at bottom of pole to provide ON-OFF con- 
trol of the three primary phases for the 
bulk of the field-lighting floodlamps. The 
other oil switch—the second from right— 
is manually operated by a rod handle run 
to bottom of pole and switches one pri- 
mary phase to energize a 15-kva trans- 
former on this pole. The transformer 
provides power for the motor-operoators. 
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FIG. 5—Electrical distribution scheme for the complete floodlighting system. 
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About emergency power— 


When the Lights Fail 


A discussion of emergency electric power for safety in modern build- 


ings, covering basic requirements of the NFPA Building Exits Code. 


By Robert Ss. Moulton, Consulting Fire Protection Engineer, Boston, Mass. 





TYPE | EMERGENCY LIGHTING 
CASE 1- TWO SEPARATE SOURCES THROUGHOUT BUILDING 
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floor of a New York hotel build- 

ing during the “black-out”’ last 
June, my thoughts went immedi- 
ately to the subject of emergency 
lighting. Where were the stairs, 
where were the emergency lights— 
what were New York’s require- 
ments—did they observe the pro- 
visions of the Building Exits Code, 
the NFPA standard which deals 
with all phases of exit safety includ- 
ing, of course, lighting of exits? 

In this case there was no fire, no 
panic and, most fortunately, no loss 
of life. In this particular hotel the 
only illumination was an occasional 
flashlight and many matches which 
in themselves, lighted indiscrimin- 
ately in all the locations, created 
something of a fire hazard. The 
Building Exits Code recognizes that 
there is need for emergency light- 
ing not only in case of fire but for 
other emergencies and gives de- 
tailed requirements as to how such 
emergency illumination should be 
provided, such as by specifying dif- 
ferent power sources so that in the 
event of failure of the principal 
source of power some light will 
remain. 

The electric utility people are 
prone to minimize the hazard. They 
cite the record and show how rela- 
tively few cases there are of power 
failure. They are quite right—the 
cases of power failure are indeed 
few, despite the fact that there was 
a power failure in San Francisco on 
the same day as the one mentioned 
above in New York, and that there 
was another power failure in New 
York a couple of years previously. 
The point is that the utility people 
should not expect that they can pro- 
duce 100% reliability in service. 
There are too many things beyond 
their control which can happen— 
storms, earthquakes, floods, 


GF toorot in the dark on the 20th 
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efforts but rather an extra precau- 
TYPE 2 EMERGENCY LIGHTING tion which is needed when service 
CASE {- FIXED AHEAD OF fails, despite all reasonable precau- 

SERVICE MAIN Main tions on the part of the utility. 
breaker Returning to my office in Boston 
. or Building feeders after the “black-out” in New York 
we fuse I was naturally curious about the 
switch emergency lights in my own office 
pe cage Sl os ane a5 a ae building. These are battery-pow- 
nect. See NEC ered lights with a trickle charger 
Secs. 230-73 Fused plugged into outlets in convenient 
and 700-10 | switch locations in the corridors, and de- 
signed for automatic operation in 
case of power failure. The device 
in the corridor on our floor was un- 
plugged, and nothing happened 
when I pressed the button. This, 
of course, is in violation of Article 
CASE 2~- TAP AHEAD OF MAIN, WITH TRANSFER SWITCH 700 of the Nationa] Electrica] Code 
which, although it does not itself 
require emergency power in build- 
y Emergency ings, does specify how emergency 
service tap illumination is to be provided. The 
Main disconnect Code specifies permanent connec- 
} T Main . tion and prohibits any plugged-in 

| a switchboard en devices. (Sec. 700-22). 

+ 4No. 4RH yv a» ari y The emergency systems in Boston 
- . were largely installed as a result of 
legislation following the Cocoanut 
Grove fire. They worked well for 








Service 
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Service 








|Normal Fused main for some time and in a case of power 
position “7 | emergency ial - : 

JS abdealebdhetkhd ‘| supply failure in Boston a few years ago 
Azeeets 3-pole,60-amp auto- | the emergency lights generally 
House lighting- motic transfer switch Emergency lighting- functioned and _ provided good 
corridors and to provide supply to stair and exit illumination. What would happen 
toilets on all floors emergency lighting if lighting on all floors 
rain switchboard fails 

1 event of load-side faults 





now, however, is another question 
because a good part of this 
equipment simply has not been 
maintained. 

There are two standards of the 
National Fire Protection Associa- 
tion which deal with emergency 
lighting: the National Electrical 

: : Code, which tells you how it should 
apne All pentyl tng Emergency diesel-electric be provided; and the Building Exits 
side of service 480-volt, 3- phase Code which specifies where emerg- 

generating plont é . 7 
ency lighting is needed. The 
“where” is not simple, because 











TYPE 3 EMERGENCY LIGHTING 


Automatic transfer to emergency power 











Normal “ 

- eee ye ba : a 600 amps there are different grades of emerg- 

|| ie st Sit a |] ency lighting recommended for 
| / f T T different situations. There are also 
Feeders to Load-side loss of power Other feeders many situations, particularly where 
power panels does not activate emer- to essential only a relatively small number of 
and trans- gency power plant loads people may be present, where the 
formers Building Exits Code does not re- 
quire anything more than normal 
(not emergency) lighting, on the 
480/277- volt supply ground that the degree of hazard to 
life is not sufficient to justify 
requiring emergency lights. 

There is a further standard of 
dents or sabotage to distribution be commended and are increasingly the NFPA which covers emergency 
systems or equipment, in addition effective in approaching 100%. electrical systems in hospitals. This, 
to the ever-present danger of fire However, it is practically impossible however, is outside the scope of the 
which, of course, generally affects to reach 100% safety; and the fact present article. 
only a single building. that there is need for emergency The Building Exits Code specifies 

The utility efforts to maintain illumination should not be construed three classes of emergency lighting: 
continuity of service are indeed to as any criticism of the utility Type 1. Operates automatically 








a 1600-amp low impedance 
service busway 
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The accompanying drawings 
illustrate schematically several 
ways of accomplishing Type 1 and 
Type 2 emergency lighting. There 
are also other possible ways of pro- 
ducing the desired results. The 
National Electrical Code and the 
Building Exits Code should be 
referred to for full details. Type 3 
systems are not often used, because 
only a little more is needed to make 
a Type 3 system qualify as Type 1, 
covering both inside and outside 
electrical failure. 

The provisions of the Building 
Exits Code on the types of emerg- 
ency lights in various occupancy 
groups are summarized in the table 
at bottom of this page. 

There has been a good deal of 
confusion about emergency light- 
ing, because there are two distinct 
kinds of situations covered. One, a 
general power failure in an entire 
area and the ocher, a failure of the 
lights in an individual building due 
to electrical fault or fire. Failure 
due to fire is most serious, because 
this means no light to find exits 
when they are most needed, and be- 
cause darkness adds greatly to the 
possibility of panic. However, any 
failure of lighting is potentially 
dangerous, and the degree of danger 
depends upon the number of people 
exposed. It would be fine to have 


DIRECT-CURRENT EQUIPMENT 


_— ~~ Sealed-beam, 6-volt lamps 
come on automatically when 
ac power fails 


— Junction box for connecting 
to permanent ac wiring 
system, per NEC Sec, 700-22 


Housing contains 
battery, charger 
and controls 


—2»! 





TYPICAL UNIT EMERGENCY LIGHT 
FOR USE ON BRANCH CIRCUITS 


AC supply > 


Battery 


| charger 





Emergency 
agen 





Automatic 
transfer ™ 
equipment 


pore 


PLT 


“TTS vtn” eT 7 











Emergency lighting circuits 
throughout building 





115-volt or 230-volt battery bank 


BASIC LAYOUT OF FULL-SYSTEM 
DC EMERGENCY LIGHTING 








in case of failure either of the out- building, but will not function in 


side source or of the lights within 
the building due to fire or inside 
electrical failure. 

Type 2. Operates automatically 
to provide illumination in case of 
fire or electrical failure within the 


case of outside power failure. 

Type 3. Operates automatically 
to provide illumination in case of 
outside power failure, but will not 
function in case of fire or inside 
electrical failure. 


all lights so arranged as to be 100% 
safe against any failure, but this 
would be prohibitively expensive. 
One must be reasonable, and this is 
the basis of the Building Exits 
(Continued on page 120) 





Summary of Emergency Lighting Requirements in the Building Exits Code, NFPA No. 101 


(In all situations where buildings are subject to night occupancy, the 
Building Exits Code requires exit illumination from normal lighting sources.) 


Residential Occupancies 
Hotels over 500 rooms 


25-500 rooms 
Exception: Where each room has direct 
exit to outside, no exit 
lighting required. 
Apartments, more than 25 living units 
Dormitories for more than 100 persons 
Other residential, normal lighting 
Mercantile Occupancies 
30,000 sq ft aggregate gross area or 
having more than 3 floor levels used 
for sales purposes 
3,000-30,000 sq ft 
above or below street level 
Other stores, normal lighting 
Office Occupancies 
Occupied by 1,000 or more persons 
Other office, normal lighting 
Industrial Occupancy, normal lighting 
Storage and Miscellaneous, normal lighting 


Assembly Occupancy 
1,000 or greater occupancy 
200 to 1,000 occupancy 
Buildings of less than 1,000 occupancy, 
used exclusively for religious purposes, 


Type 1 
Type 2 or 3 


as in motels, 
exempted 
Under 200 occupancy, normal exit light- 
ing 
Educational Occupancy 
Buildings designed for night use 
Institutional Occupancy 
Hospitals, new 
Applies only to auditoriums, 
rooms, 


assembly 
large wards, stairways and utilizing any floor 
exitways 


Hospitals, existing Type 1 


Type 1 or 2 
Type 1, 2 or 3 


Nursing homes 

Nursing homes, existing Type 1 
with patient capacity of 30 or more 

Nurseries, normal lighting only 


Prisons Type 
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from 


this in 1890 


KA big switch, indeed, in our history is the one 
pictured here: the first wall switch manu- 
factured by Arrow-Hart. Installed in the old 
Coates House at Kansas City in 1890, this 
switch was practically as good as new and 
still operating dependably when the hotel 
was remodeled in 1926! 





oo 
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...to this 
in 1962 





- 


+e 


ad 
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Standing in sharp contrast to our sim- 
ple 1890 wall switch is this large 1962 
Arrow-Hart Control Center. Combining 
Arrow-Hart contactors, starters, relays, 


and pilot devices with other electrical 
controls in a single unit, this center is a 
big-shouldered symbol of Arrow-Hart’s 
growth in size and product scope. 



































a "i @ — 
rn i-4 PON 0 
control centers, these controis comb 
tly reduced size and weight wit! 
pro ‘ ical ; anc - 
Di . ie | 7 
je o- ’ ts ie 
. | q| 5 
i! * 0 ’ On 
U LO 7 ry ~ 
iJ J ed “e * ~ J 
° pac XeD ' 
U CO . 7 r 
J Vi “ee * * 
S ® 0 


de 
eS ranging U to 
pere : QO to 200 a ere 
are 0 Hnliete a b 
J SiG tig G e ese 
over a broad variety o 0 p 
° a app atio : 0 
are C 8s 0 UO and 200 
Add-O ble Q p g 
O beside ai and co p a 
e = dd-O Pa 
Ge = eotiona > a 
esenta 8 example 0 
8 are ated a g 














mica 


Push Buttons 


“CRA” Magnetic ows / “RA” Magnetic 
Contactors 4 Pw ae Starters 
NEMA Sizes 00-5 Tr mie | Starters . NEMA Sizes 00-5 





30-Amp Light Duty 100-Amp Heavy Duty 














Combination 
Starters 
NEMA Sizes 0-5 












“Add-On” 
Components 











Arrow-Hart 

Four 

that cover a wider 
This gives you the op 
minimize costs by p 


from a single, co 


you Ca 
genuine q 





you these 
Lines of 
Electrical 


quipment 


art offers you a unique combination of 
yur Comprehensive Product Lines 
je range of electrical equipment needs. 
> Opportunity to reduce inventories and 
y purchasing your electrical equipment 
, convenient source. Equally important, 
can rely upon Arrow-Hart products for 
e quality, performance and service life! 





ARROW-HART 
QUALITY 


THEN... 


Back in 1890, the first 

Arrow-Hart switches were built 

from fine materials by conscientious 
craftsmen, who took pride in their 
workmanship and in their attention to 
detail. It is not surprising, therefore, 

that many of these switches delivered a 
half-century or more of dependable service. 


...»- AND NOW 


Today, fine materials and conscientious 
craftsmanship are still the basis of 
Arrow-Hart quality... and modern 
industrial science has given us 
many additional tools. Taking full 
advantage of the best that the old 
traditions and the new sciences 
have to offer, Arrow-Hart has 
achieved uniformly high standards 
that are your assurance 

of reliability and quality. 


...PLUS PROMPT SERVICE 
AND AVAILABILITY 


Meeting your electrical needs takes more than quality products. 
Equally important are prompt service and availability. For this 
reason, Arrow-Hart products are made available to you through 
Authorized Arrow-Hart Distributors conveniently located in 
principal cities throughout the country. There’s one in your area... 
organized and equipped to serve you and located as near as 
your telephone. And to provide efficient back-up service for 

its Distributors, Arrow-Hart also maintains a nationwide 
network of Branch Offices and Warehouses. As a result, 

you can count on Arrow-Hart and your local Arrow-Hart 
Distributor to make available the service and the 

equipment you need... WHEN YOU NEED IT! 


INFORMATION ON ALL ARROW-HART PRODUCT LINES... 


can be obtained from your local Arrow-Hart Distributor—or 

you can obtain fully descriptive, illustrated product literature 

by writing direct to The Arrow-Hart & Hegeman Electric Company, 
103 Hawthorn Street, Hartford 6, Connecticut. 

Send today for your free copies of any or all of the following: 
Wiring Device and Enclosed Switch Catalog No. WD-29, 

Motor Control Catalog No. 15, and Specialty Switch Catalog No. Z-12. 


MOTOR CONTROLS QUALITY SINCE 1890 


ENCLOSED SWIC ROW-HART 
ENCLOSED SWITCHES 


SPECIALTY SWITCHES The Arrow-Hart & Hegeman Electric Company, Hartford 6, Connecticut 


MAKE THE BIG S$WTCH TO ARROW-HART! 








GOOD LIGHTING is provided in this 
of fluorescent lamps placed behind 
baffles. Electric facilities in building 
to cooking, hot 


lips 


water heating, pin 


Electric Heat Wins 
Approval at Northwest 
Bowling Center 


Shelley, Idaho, is a remote rural 
town boasting a population of 2600 
and admitting to winter tempera- 
tures of 25° “below.” Yet, in this 
rather improbable setting, appreci- 
ative keglers can enjoy an up-to- 
the minute modern 
bowling center (Russet Lanes) 
where facilities include’ electric 
heating and air conditioning as 
well as electric cooking and water 
heating provisions. 

Heating is a 2-medium considera- 
tion; resistance cables being in- 
stalled on 3-in. centers beneath ceil- 
ing plaster in most and 
electric baseboard units installed 
adjacent to seating sections. Heat- 
ing is thermostatically controlled 
in 13 zones so that, regardless of 
local desires, temperatures can be 
equated to desirable heat levels. 

Use of electric heating is unique 
(and perhaps questionable) in a 
section where temperatures are fre- 
quently sub-zero. However, since 
the building is adequately insulated 
and zoned, the owners claim that 
operation of the system is economi- 
cally comparable to other forms of 
heating. As to the definition of 
“adequate” insulation, in this in- 
stallation we mean 12 in. of 
bestos flakes blown between ceiling 
joists, 6 in. in the north wall and 
1 in. in walls on the other three 


total-electric 


areas, 


as- 
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of acoustically 
range 
spotting 





modern bowling center by continuous rows 


tiled 
from heating and 


sawtooth ceiling 
air conditioning 
returns 


and subway ball 


sides. In addition, a 2-ft strip of 
insulation was placed 
neath the outer perimeter of the 
concrete base slab upon which the 
building rests; this procedure serv- 
ing as a barrier between slab and 


be yard be- 


adjacent frozen ground during win- 
ter months, and thereby reducing 


excessive heat losses. 


As to the air conditioning coun- 
terpart, this bowling center has a 
modern “split system” installation, 
with three remote air-cooled con- 
densing units on the roof, and with 
air distribution to interior sections 
through ceiling diffusers. 


ELECTRIC HEATING consists of radiant 
conductors stapled to sheetrock backing 
panels, then concealed by finishing 
plaster coating. Heating circuits are in 
13 zones to permit desirable thermostatic 
regulation in areas of activity, 
perating vo!tage level is 220 


various 


while 


Integrated with this installation 
are two electronic air cleaners that 
remove smoke and dust from recir- 
culated and fresh air supply ducts 
as well. Air likewise is cleaned by 
passage through a water curtain 
prior to circulation, a factor con- 
tributing to housekeeping economy 
since redecorating, sweeping of al 
leys and cleaning of lighting fix- 
tures and walls is necessary only 
infrequently. Clean air also is ap 
preciated by those normally ad 
dicted to hay fever. And, in sum- 
mer months when ragweed thrives 
the “lure of the lanes” is doubly 
attractive. 

Snacktime finds business brisk 
in the lanes’ modern kitchen where 
electric equipment includes grid- 
dles, toasters, deep fat fryers, a 
food warmer, ice making machine, 
refrigerators, coffee makers and 
the like. One also notices two 30- 
gal. electric hot water heaters; one 
installed adjacent to the kitchen 
and the other serving the wash 
rooms, with short pipe runs and 
automatic temperature controls to 
minimize heat And, since 
electric heaters do not require flues, 
another factor presents itself in the 
economy picture. 

As indicated by the accompany- 
ing photo, lighting over the lanes 
likewise is excellent, with glare 
completely deleted due to the lo- 
cation of continuous rows of fluo- 
rescent lamps placed behind a series 
of acoustically tiled cross-alley saw- 
tooth ceiling baffles. 

Of course, pin-setting equipment 
also is electric and automatic, as 


losses. 


ELECTRICAL CONTRACTOR for com- 
plete installation was Scott Williams, 
Solar Electric Heat and Insulation Co., 
St. Anthony, Idaho, seen here as flake 
asbestos is blown between exterior studs 
and held in place by plastic membrane 
pending placement of sheetrock panels 
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WE Pledge... 
Margin 
for SAFETY 


“Margin for SAFETY” 


is the extra protection that Shawmut builds into 
its products tor your benefit. You get extra value 
when you need it most. It’s the extra that makes 
Shawmut circuit protection devices stand up when 
the showdown comes. It isn’t a boast or an empty 
claim. It’s quality above and beyond the standards 
set for the industry — built right into the product 


“Margin for SAFETY” 


begins with integrity — integrity of character... 
integrity of engineering... integrity of materials 
.. Integrity of craftsmen. It comes from trying to 
give more for the money — not less. It doesn’t 
come from skimping, misrepresentation or decep- 
tion. It comes from experience, know-how and 
leadership. 


“Margin for SAFETY” 


is part of all Shawmut circuit protection devices. 
It is your guarantee that you are getting more 
than you pay for. It is your assurance that 
Shawmut products are fairly represented. They 
not only meet industry standards, they exceed 
them. It means that all Shawmut products are 
engineered to the application for which they are 
intended. 


When you want “Margin for SAFETY” 
look for the Diamond ‘“S” and the Shawmut name 
on the fusible products which you buy. Only 
Shawmut can give you this “Margin for Safety.” 





® 


ne CHASE-SHAWMUT «o. 


374 MERRIMAC STREET © NEWBURYPORT, MASSACHUSETTS 
Subsidiary of I-T-E CIRCUIT BREAKER CO 


are the subway ball returns, foul 
lights and “split” indicators. And 
let us not overlook the P-A system 
for announcements and background 
music, or the intercom system be- 
tween all direction and service 
areas in the building. 

The all-electric installation was 
handled completely by Scott Wil- 
liams, manager of the Solar Elec- 
tric Heat and Insulation Co., St. 
Anthony, Idaho, and planned with 
the cooperation of Clyde Johnson, 
applications consultant for Utah 
Power & Light, Rexburg. 


Hoist and Scaffold 
Speed Fixture 
Installation 


Ace Electric Co., Portland, Ore., 
recently installed over 1000 8-ft 
150-lb fluorescent lighting fixtures 
in a new Tektronix industrial plant, 
using an aluminum hoist assembly 
attached to a standard rolling scaf- 
fold for the purpose, and thereby 
reducing normal installation man- 
hours by an estimated 50%. In 
this installation, mounting height 
of fixtures was 14 ft above the 
floor and, as noted in the accom- 
panying photo, fixtures were floor- 
assembled and raised into position 
in multiple groups. 

This hoisting rig consisted pri- 
marily of a manually operated 
winch which, in turn, elevated twin 
horizontal lifting arms along a ver- 
tical track. As noted, the arms 
support a 20-ft-long wooden plat- 
form, upon which the pre-assem- 
bled rows of fixtures were placed, 
then raised into their desired posi- 
tions for convenient attachment 
and connection. 


VERTICAL WINCH elevates twin lifting 
arms along central track attached to 
side of tubular light-weight easily 
assembled aluminum scaffold. Arms in 
turn support long wooden platform hold- 
ing pre-assemebled row of fluorescent 
fixtures which are raised into exact de 
sired position for attachment to sus- 
pended ceiling framework. 
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FREE! Building System 
Planning Guides for your clients 


Four, new, authoritative guides designed to help 
you advise your clients on how to get the best 
electrical systems when they build or remodel. 
Guides cover new techniques and developments. They 
tell how to avoid early obsolescence and high mainte- 
nance costs. They point out the advantages of a 


So aaeeneemneneenennementnntenmeeneennaeen 
HONEYWELL PLANNING GUIDE 


a, 


Explains principles of auto- 
matic fire detection and alarm, 
how to best protect lives and 
property. Relates economics 
of systems to fire insurance 
rates. Covers new equipment, 


now TO PROVIDE 


AUTOMATIC FIRE PROTECTION 


FOR YOUR BUKODING 














ways to cut costs. 


Tells why systems can save up 
to $25,000 or more yearly in 
industrial plants, how new 
electronic and sonic devices 
can inexpensively protect 
everything from a small area 
to an entire building. 





HONEYWELL PLANNING GUIDE 


NOW TO SELECT THE PROPER 


- ¥@ PROTECT VouR FACTS 











quality installation. Give you new background infor- 
mation. And they’re all from Honeywell—the only 
company that designs, builds, installs and guarantees 
all these systems. 

Mail the coupon now for your Planning Guides. 
Check them all if you wish. 


Gives complete facts on 
modern systems. Tells how 
clocks can ring bells, turn 
lights and other equipment on 
and off on schedule. Where 
systems can be used to in- 
crease efficiency in all types 
of buildings. 





Explains A, B, C’s and bene- 
fits of maintenance. Helps 
clients select the best preven- 
tive program for their needs. 
Covers different, new contract 
programs that can often 
provide better maintenance 
service at lower cost. 


CHECK GUIDES YOU WISH. MAIL COUPON. 


) Automatic 


Honeywell 
| Fait: Contral 


1 Systems 


Preventive 


) Fire Protection 


)» Security and 
Surveillance 


Clock Programming 


To: Minneapolis-Honeywell, Dept. EC4-67 
2753 Fourth Ave. South, Minneapolis 8, Minn. 


Please send me the following Planning Guides 
Name__ 
Company___ 


Address__ 


Maintenance Programs 
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DON'T REWIND IT 
TOSS IT OUT! 


few. REPLACE IT 


WACNER® STANDARD ARMATURE 


Rewinding small motor armatures takes valuable time and returns very little 
profit...so why bother with it? Use a Wagner® Standard Armature as a 
replacement and you not only give your customers fast service 

and complete satisfaction, but you keep your equipment 

open for larger, more profitable jobs. Armature replace- 

ment is easy . . . and there’s no chance of making a mis- 
take. Wagner K and M “specs”, used with the label on 
the package, make certain you have the right armature 
every time... an armature that fits and works perfectly. 

When you do rewind larger armatures, be sure you use genuine 

Wagner Replacement Commutators. Made to exacting specifications and 


designed to withstand tremendous centrifugal force...they last for years. 


IF A MOTOR ISN’T WORTH REPAIR- 

ING, SELL A NEW WAGNER MOTOR 

There are times when repairing a motor is not practi- 

cal. You can assure your customer's satisfaction by 

selling him a new Wagner Motor as a replacement. 

You get full profit and provide over-the-counter serv- 
ice. Check with your Wagner distributor for full details and start cashing in 
on the sales of replacement motors now. 

KEEP YOUR WAGNER MOTORS ALL WAGNER 


Wasner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 
Manufacturers of LOCKHEED* Products WR62°3 


OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS 
MOTORS « BEARINGS «+ STANDARD ROTORS + BRUSHES + CAPACITORS * COMMUTATORS 


‘ 


< 
; ~“T § 
= 
W 


FIXTURES, buswaoys or similar loads to 
be raised may be placed on lifting arms 
at convenient height above floor, as in 
dicated by arrow |. Winch then elevates 
arms along vertical track to desired 
height, arrow 2. Arms can then be shifted 
horizontally on rollers until fixtures are 
positioned in exact mounting position, 
arrow 3 


w*® 


In similar previous installations, 
Ace Electric had required a 4-man 
crew, although two men were able 
to handle this assignment without 
difficulty in approximately the same 
length of time. 


Beacon Marks South's 
Tallest Building 


A new “star” in the southern sky 
is a revolving beacon atop the Bank 
of Georgia building in Atlanta, 
completed last year. It serves as a 
landmark on Atlanta’s horizon, 
marking the South’s tallest build- 
ing located at famed Five Points in 
Atlanta, and as an aircraft beacon 
for the guidance of airline pilots. 

The new Bank of Georgia build- 
ing is 31 stories high, and is re- 
portedly the tallest reinforced con- 
crete structure in the U. S. The 
36-in. revolving beacon is located 
432-ft 3-in. above street level, and 
the tower and light is licensed by 
the Federal Aviation Agency. Its 
location for pilots of the skyways 
is latitude 33° 45 min. 15 sec. 
North; longitude 84° 23 min. 15 
sec. West, as listed by FAA. 

The 36-in. diameter landmark 
revolving beacon projects light in 
two directions simultaneously, 180 
degrees apart. One light beam is 
white, the other is red. It rotates 
at a constant speed of six revolu- 
tions per minute. Its optical sys- 
tem consists of a lens combination 
in each end of the cast silicon alu- 
minum housing, with a single lamp 
in the center. Each combination 
consists of an 18-in. inner doublet 
lens and a 36-in. diameter clear 
outer lens assembly. The outer 
lens assembly is made of a one-piece 
bulls-eye center lens 20-in. in diam- 
eter, with a surround of 12 two- 
piece 30° sectors. The red color is 
on one inner doublet lens. 
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THIS PURPLE LINING MEANS TWO-WAY SAVINGS 


1. FASTER, EASIER PULLS: the purple lining means Kaiser KINGFISHER is the only 
conduit with K-40 silicone... the specially developed smooth, hard inner lining that lets 
cables slip past bends up to 61% easier!" 

2. KAISER ALUMINUM’S EXTRAS: this exclusive purple lining also tells you that Kai- 
ser KINGFISHER is the only conduit that saves time and money with: aluminum’s light 
weight, easy threading, uniform bending, and high strength forged couplings. 

Only competitively priced Kaiser KINGFISHER has all the advantages of aluminum plus 
slick K-40 silicone lining. Cut installation costs on your jobs: look for the purple lining 
and get two-way savings .. . from your authorized Kaiser KINGFISHER Distributor. 


+ Pull required after fourth bend in standard test compar- 
ing other lined and unlined conduits including steel: KAISER ia 
using 3 #2RHW cables in 114” conduit. 
* Trademark of Kaiser Aluminum & Chemical Corporation. ad ALUMINUM 





INDIVIDUAL PROTECTION STATIONS 


SAFELETS 


now available with a wide variety of 


The Heinemann Safelet is a compact unit that neatly com- 
bines circuit-breaker safety with plug-in convenience. It has 
hundreds of applications, can be used for the individual pro- 
tection of power tools, fractional horsepower motors and 
almost all general appliances. 

Now you can have the Safelet with any of a large number 
of receptacles, single and dup!ex, in twist-lock, polarized, “T” 
slot and other styles. 


And now you can have a wide choice of circuit breaker 
ratings: from 6 to 50 amperes, at the most commonly used 
a-c and d-c voltages. 

The Safelet enclosure is made of 16-gauge steel with an 
attractive grey hammertone finish. Units are available for 
either flush or surface mounting. 

Of course, the circuit breakers used are Heinemann 
breakers . . . long accepted by the electrical industry as the 
standard of performance. 


For full details, send for Bulletin 1000. 


ELECTRIC COMPANY 


132 Plum Street 
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receptacles and circuit breaker ratings 


S.A. 1689 


NEW “STAR” in the sky over Atlanta, 
Ga., is a 2,550,000 candlepower beam 
revolving 36-in. beacon, located atop and 
serving as a landmark for the new 3] 
story Bank of Georgia building 


The beacon contains two 
watt 30-volt mogul bipost 
lamps, one of which serves as 
spare. A magnetic lamp-changer 
automatically throws into focus and 
connects the spare lamp when the 
first lamp fails. When this hap- 
pens, a lock-in relay closes and in- 
dicates by a red signal light that 
the first lamp has burned out. A 
1000-watt 120/30-volt transmormer 
supplies 30-volt electric power to 
the lamp, and is an integral part 
of the beacon. 

The white light beam is of 2,550,- 
000 candlepower and both white 
and red light beams are elevated 
two degrees above the horizon. On 
a clear night the beacon can be 
seen from a distance of 25 miles. 


1000- 
base 


ral 


DURING CONSTRUCTION of the New 
York State School for the Blind, Ebling 


Electric Co., Batavia, N. Y., used a ham 
mer-actuated, piston-drive tool to mount 
switches, panels and conduit on walls and 
ceilings of pre-stressed concrete. Archi 
tects specified use of drive fastenings for 
mounting in concrete and steel. Ebling 
chose the Hilti tool, a hammer-actuated, 
piston-drive fastening tool because they 
felt that, in this case, it provided a safe 
and efficient method. Photo shows con 
duit supported by cast conduit straps; 
hammer-actuated, piston-drive fastening 
method was used to install the 4-20, 
3%4-in. mounting studs. 
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How many fasteners 
should you order 
for 300 fastenings? 


Depends. If the fasteners are Ramset Red Tips, 
order 300. We guarantee ’em. 100-for-100. 300-for- 
300. 6,000-for-6,000. How come? We don’t bang out 
fasteners as if they were nails. We make them very 
carefully. We use high grade steel with chromium 
and manganese alloys. We use a two-step heat 
treating process called austempering. We even 
zine plate them. After 12 steps and 24 inspec- 


tions, we add our patented Red Tip. It guides the 
fastener, assures straight penetration. It cleans the 
tool barrel between fastenings. And shows visual 
proof of proper penetration. If a Ramset fastener 
should ever flub — and it’s unlikely — just dial your 
local Ramset dealer. He’ll make good. Fast. You 
can find him — and 125 different fasteners — in 
the Yellow Pages, under “Tools.” 


Ramsel wxcursten-westerx DIVISION Vlin 


285-D Winchester Ave., New Haven 4, Conn 
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need a =] 


TIME SWITCH 


to provide cost-cutting 
automatic control of 
Lighting, Heating, 
Ventilating and 
Air Conditioning 
Equipment in: 

















FACTORIES © CHURCHES 
APARTMENT BUILDINGS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
¢ SCHOOLS ° 


47007-0SZ Series 


4000-S Series 


PARAGON 


makes it! 


Choose from Paragon’s 
complete line 
right 


offering the 
the exact 
switching mechanism and 


control, 


capacity for practically any 
application. 

For complete information 
contact your Authorized 
Paragon Distributor. He car- 
ries a full line in stock and 
is qualified to provide tech- 
nical assistance if 
needed. 


—————— 
PARACLON 
WHOLESALE POLICY 
| 
| 


Call for Paragon 


on your next order. 
27704A 


PARAGON ELECTRIC CO., INC. 


1614 TWELFTH STREET © TWO RIVERS, WISCONSIN 


120 ELECTRICAL 


EMERGENCY POWER WHEN THE LIGHTS FAIL 


Code. This standard of the Na- 
tional Fire Protection Association, 
incidentally, is only advisory, but 
has been widely used as a guide to 
practice as well as being 
adopted in law in many places. 

There are various details to think 
about in the design of emergency 
lighting systems. Take, for ex- 
ample, an incident which occurred 
in a large church in a_ Boston 
Sometime after the Sun- 
day service, the outside power 
failed. With the particular system 
installed there, the emergency 
lights came on automatically. But 
nobody was at the church, and the 
battery of the system continued to 
deliver power to the emergency 
lights. The duration of the outage 
was such that the expensive battery 
system was completely exhausted 
and ruined. The situation was not 
discovered until 24 hours later, at 
which time the emergency system 
was completely out of commission. 

The foregoing occurred with the 
emergency system switch in the 
alternate position shown in the ac- 
companying drawing for Type 1, 
Case 2 condition. With the switch 
in this position, it could not be 
turned off at any time, because the 
emergency lights would be auto- 
matically energized. The trouble 
in the church could have been 
averted by using a switch in the 
position at right, where the switch 
could have been turned off when the 
building was not in use. Then, if 
a power failure occurred, the bat- 
teries would come on but would have 
no load to drain them. The switch 
in position at right, therefore, per- 
mits effective use of emergency 
system. 

The trouble in the church system 
could also have been averted if de- 
sign of the system had observed 
Building Exits Code provisions, 
which require automatic shut-off of 
the battery supply after its desig- 
nated period of operation. Such 
automatic shut-off saves the battery 
and preserves it for further emer- 
gency use. 

The same comment applies to 
Type 1, Case 3, where, with the 
switch in the position shown, the 
automatic battery shut-off is the 
only available safeguard against de- 
pletion of the battery during times 
that the building is unoccupied. Of 


good 


suburb. 
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course, in a building such as a hotel 
or a transportation terminal 
where the building is in operation 
continuously for 24 hours a day 
the situation is different, and there 
is not much chance of the 
emergency system coming into play 
unnoticed. But with any building 
subject only to occasional or peri- 
odic use then (for example, a 
church or school, etc.), it is neces- 
sary to design the system so that 
some janitor’s desire to save money 
by shutting off all lights during the 
inactive period will not jeopardize 
the emergency equipment. That is, 
the janitor must not be able to un- 
wittingly energize the emergency 
system by opening a main or feeder 
disconnect. 

Another detail is that the burn- 
ing out of a single light bulb must 
not leave any area in total darkness. 
This is likely to occur with the 
single unit device, Type 1, Case 3, 
where there is only a single light 
bulb. These and other provisions 
necessary for reliable and_ satis- 
factory emergency lighting are 
spelled out in the National Elec- 
trical Code and the Building Exits 
Code. 

The need for emergency lighting 
service should be obvious, but it 
seems to be recognized by the public 
only after some major disaster. 
The classic examples with the 
greatest loss of life were the Iro- 
quois Theatre fire in Chicago, and 
the Cocoanut Grove Night Club fire 
in Boston. Lighting failure was an 
important factor in the loss of 
about 500 lives in each case. 


HEADING A DELEGATION from New 
York City to the recent IAEI Eastern 
Section meeting in Philadelphia are (L-R) 
J. J. Taubenblatt, electrical contractor; 
R. A. McNeal, Consolidated-Edison Co.; 
and Felice Marcellino, chairman of the 
advisory board for the DWSG&E. 
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Beauty with efficiency- 

new from Benjamin! 

With the new Coronado, you get the high effi- 
ciency, and enduring beauty of fine design. Skill- 


ful styling permits close-to-ceiling mounting with 
an apparent depth of only 2%". 


The Coronado is in stock now at your Benjamin distributor 








The Coronado with new 
3-in-1 lens adds distinction 
to any lighting application 











Hin 


TUTTI UPA EV EEE EEO 


Note the clean lines and A simple finger-touch latch New snap-in wiring channel Note how L-120 lens (A) 
simple design, in tough, release allows diffuser to cover allows fixture diffuses light while linear 
injection molded plastic swing down from either installation and wiring to refractors (B) direct light 
Only 242" apparent depth side be completed in a matter out of glare zone and (C) 
of minutes. bend light across ceiling, 

eliminating ‘‘hot spots.’’ 


Here’s the new line of Benjamin lighting classics for 1962 


CLIPPER — Classic New Modular CUTLASS — New “‘Light-Frame”’ Troffers CARAVEL — Dual-Lens Wrap-Around 


CORONADO — With 3-in-1 Diffuser CATALINA — Nation's First Choice VERSATEER — For Classroom Lighting 


See them now at your Benjamin distributor 


FREE li, Bb enjavsn 


Yy, 


i'viSton 


THOMAS INDUSTRIES INC. 
® 207 E. Broadway, Louisville 2, Kentucky 
Zins Benjamin * Moe Light * Star Light * Enchante 
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New Lighting Classics Catalog. 
Send for your copy today. 


Ninny 
CTT 
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IMPORTANT... Your Nameand address will be reproduced and sent 
@ PLEASE PRINT LEGIBLY to the appropriate manufacturers. Illegible or incom- 


I r ] ivi 
ea = plete addresses may result in your not receiving the 

information you desire. 
@ DO NOT USE PENCIL OR RUBBER STAMP 


NEW SUBSCRIPTION APPLICATION CARD 
Read your own 


personal copy. YES SIR! | want to know the latest electrical estimating, wiring and maintenance 
methods! Enter my subscription to ELECTRICAL CONSTRUCTION & MAINTENANCE 
Get the latest time and money- for a full year’s service (13 helpful issues) for only $3.* 
saving methods for [-] Check here for two years at $4* (You save $2) 





(* United States only. Canadian and overseas rates on request.) 


TITLE OR 
FO isivniscniecensnncnenssevnionies nionnees ‘ 


® estimating 


® wiring 





Lj Home Please do not 

= : tes 

ADDRESS (_! Business...... write in this 
box. 


® maintenance 
every month in 


ELECTRICAL 
ONSTRUCTION and MAINTENANCE 
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OUR MAIN BUSINESS IS 
1 am in charge of Electric Work (YES [_] NO Operate a Motor Service Shop? 











Fill in this card 
and mail it TODAY! 





Person in charge of Elec. Work is [) Yes [) NO EC-RS-4/62 


Please print — and fill out completely 


Send No Money Now—Simply Mail Card Today! 
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Electrical Construction & Maintenance 
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(1) 

A new line of jire pump control- 
lers has been announced. Available 
as across-the-line and primary re- 
manual and automatic con- 
trollers, they are constructed in ac- 
cordance with the May, 1960 NFPA 
requirements. They are listed by 
UL. Units are front accessible and 
front operated to provide a design 
which can be positioned tight 
against a wall or mounted side-by- 
side with other equipment. These 
controllers offer as standard equip- 
ment new timers, relays, oiltight 
pushbuttons, indicating lights and 
contactors. Standardization now al- 
lows Size 3-4-5 across-the-line and 
primary resistor type designs to be 
accommodated within their respec- 
tive, same size enclosures. 

Cutler-Hammer, 315 North 12th 
St., Milwaukee 1, Wis. 


Fire Pump Controllers 


sistor 


Baseboard Heater 


(2) 
A new low-level baseboard heater 
features a junction box at one end, 
allowing for easier wiring and loca- 
tion of thermostat or receptacle 
plugs. A patented cast-aluminum 
heating element and _ full-length 
safety switch is used. Unit is fin- 
ished in bronze and available in 
four lengths, 36 in., 52 in., 68 in. 
and 100 in. Ratings are 500, 750, 
1000, and 1500 watts at 120, 208 or 
240 volts. Larger capacities are 
available in same lengths in high- 
density series. 
Electromode, P. O. 
Rochester 3, N. Y. 


Box 1052, 


Product News 


(3) 


Mechanical adjustable speed 
drives, named AdjustiFlow drive, 
for all industrial applications in 
ratings from 1 to 25 hp and 1.7 to 
1000 rpm output speeds available. 
The drive offers over 200 different 
predetermined speed ranges. Oper- 
ating speeds from 1 up to 10,000 
rpm are available through a com- 
bination of drive with an 
integral Moduline speed reducer or 
speed increaser. Each unit is de- 
signed for nameplate horsepower at 
the output shaft. 

Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


Speed Drives 


basic 


Interchangeable Hubs 

New interchangeable hubs ¢an | 
mounted in four different positions 
to aid in aligning with conduit. 
Each cabinet has a plastic gasket 
which is captive, and provides a 
seal and resistance to ‘“‘weather- 
ing.” All hubs have built-in con- 
duit end stops. They are available 
in #-in. to 24-in. sizes. 

Wadsworth Electric 
Inc., Covington, Ky. 


Mfg. Co., 


Switches (5) 

Two basic designs in heavy duty 
momentary contact ac switches 
have been announced. Each is 
single pole and engineered for two 
circuits. Lock switches are avail- 
able, as well as standard switches 
with ivory or brown plastic han- 
dles. The “off” position is at center 
of handle of key throw. The two 
circuits are energized at either end 
of handle or key throw. They are 
side wired with large silver alloy 
contacts mounted at each nodal 
point. They have large head bind- 
ing screws which accommodate No. 
12 gauge wire. Tumbler switch 
handles fit into openings in stand- 
ard wall plates. 

Pass & 
Station, Syracuse 


Ine., 


DNs, es 


Seymour, Solvay 





Regulators 

New Stabiline automatic voltage 
regulators have been introduced for 
larger kva requirements. Called the 
EMS _ series electro-mechanical 
transistorized), they feature a com- 
pletely transistorized, plug-in type 
control circuit. Types are available 
for single or 3-phase duty with rat- 
ings from 25 to 275 kva. Several 
types have individual line control 
for greater application flexibility. 
Especially well-suited for the 
heavier load requirements of radar 
and missile support systems, com- 
munications duty, large computer 
installations and a wide range of 
industrial voltage control applica- 
tions. Bulletin S461EMS is avail- 
able. 

Supe ior Electric Company, Bris- 
tol, Conn. 


Troffer 


A new “Cutlass” commercial flu- 
orescent troffer has been announced. 
Fixtures are framed on all four 
sides by a mitered edge. This fea- 
ture presents a picture-frame ap- 
pearance. The shallow 44 in. over- 
all depth allows the plenum space 
to be reduced to a minimum. 
Flanged units fitted with special 
swivel-bar hangers offer positive 
adjustment. The recessed mounting 
series is available in 2 by 2, 1 by 4, 
1 by 8, 2 by 4, 2 by 8, or 4 by 4 
troffers for 2- or 4-lamp rapid-start 
arrangements. The 4 by 4 is avail- 
able in 4-, 6- or 8-lamp construction. 

Benjamin Division of Thomas In- 
dustries, Inc., Louisville, Ky. 
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SPA 


Now a truly complete line 
of 20 amp/125 volt, ‘‘U’’- 
ground receptacles to meet 
the new NEC requirements. 
Only Sierra offers these de- 
vices in both conventional 
styling and smart rectan- 
gular Sierraplex design... 
and in four stock colors. 


SIERRA ELECTRIC 
CORPORATION 
15100 SOUTH FIGUEROA STREET 
BOX 85, GARDENA, CALIFORNIA 
Write for more information and catalog 


A r po 
Ventilator Light (8) 


New bathroom ventilator-light, 
known as Model X-655-S, incorpo- 
rates new stainless steel snap-out 
grille. Ideal for modern bathrooms, 
unit features 120 watts of light 
diffused through clear refracted 
glass drop lenses. A built-in low- 
power night light eliminates grop- 
ing for the lightswitch by provid- 
ing illumination throughout the 
night. Ventilating action is by an 
impeller unit mounted for quiet op- 
eration. Over-all dimensions of ven- 
tilator-light, at the ceiling surface, 
are 10 by 1534 in. Accessories avail- 
able include roof jack, wall cap and 
timer switch. 

Fasco Industries, Inc., Augusta 
at North Union, Rochester 2, N. Y. 


(9) 

A new line of electric furnaces, 
designed to permit installation of 
a central air conditioning unit at 
a future date. Furnaces are avail- 
able in two ratings: 10 kw with 
34,000 Btuh output, and 15 kw with 
51,000 Btuh output. When thermo- 
stat calls for heat it will energize 
a control heater in the relay box 
which, one minute later, will turn 
on the first heating unit. As this 
unit begins operation, it will, in 
turn, activate the control heater in 
the next relay box. Furnace blower 
will be started by a conventional 
furnace fan switch when bonnet 
temperature reaches 120°F.  Di- 
mensions for both sizes of furnaces 
is 55 in. in height, 223 in. in width, 
and 26 in. deep. Blower motor for 
the 10-kw furnace is rated } hp, 
and the 15-kw unit is rated 4 hp. 
Both motors can be adjusted for 
any one of five speeds. 

General Electric Co., Central Air 
Conditioning Department, Tyler, 
Texas. 


Furnaces 


Fittings (10) 


A new line of pressure cast fit- 
tings, called “Bi-Line,’ has been 
announced. There are approxi- 
mately 66 new items in this line. 
Some of the items included are: a 
complete line of set screw and com- 
pression type EMT fittings; brass- 


ground clamps, complete line of 
non-metallic cable connectors and 
flexible steel conduit connectors; 
aluminum entrance ells; pull-corner 
elbows; offset connectors; conduit 
bushings and box nipples. 

Blackhawk Industries, Dubuque, 
Iowa 


(11) 

A new through-type instrument 
transformer with unlimited short 
circuit capabilities for measuring 
line current on circuits up to 15 kv 
has been introduced. Basically it is 
an epoxy molded Type TWM cur- 
rent transformer with porcelain 
sleeve molded in the window. De- 
signed for indoor or outdoor instal- 
lation, this transformer is applic- 
able for sensing line currents or 
VAR’s for capacitor switching con- 
trols. Transformer can be used 
with both cable and bare conductor. 
The porcelain sleeve used on the 
200:5 amp, 15-kv unit has a 14-in. 
dia. opening. This arrangement 
can also be furnished on any 
standard TWM rating for 8.7 or 
15-kv class service, and dual ratio 
200/400, 300/600 and 400/800 
sizes, all designed to accept a sec- 
ondary 4-way outlet conduit box 
when needed. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Instrument Transformer 


Winding Head (12) 


A new Universal coil winding 
head adapts to all types of wind- 
ing for electric motors from ? to 
50 hp. Six independently adjust- 
able spindles can be set-up for 
either rectangular or diamond coils. 
Finger styles are available to meet 
all requirements—single phase, 
large and small 38-phase, round 
nose, and a special collapsing finger 
with a bull neck mechanism to allow 
coil removal. Total weight of unit 
is 54 lb, including fingers. It will 
mount on an 8-in. or larger face 
plate in a machine having a 20-in. 
or larger swing. 

Owen Engineering Co., 607 West 
B St., Wilmington, Calif. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1962 








ten SIOUX Power 


WITH THE Sioux PowER PIPE THREADER you 
can thread 14” to 1” pipe in 20 seconds; 1” and 
2” pipe in one minute, 24 seconds! When labor 
costs 614 cents per man per minute, a power 
tool like this for which there is a continuing 


Sioux No. 1508 Pipe THREADER jn yse with No. 1511 
Speed Reducer. 


Drivinc GEARED Diez STOCK with Sroux No. 1508 = 
Pipe Threader and No. 38002 Adaptor. 


Look for Sioux in the yellow pages will also thread 
under “Tools, Electric” or write to and open and 


SIOUX CITY, IOWA, U.S.A. 


need doesn’t take long to pay for itself. The 
Stoux Power Pipe Threader is said to be saving 
more time and money than any other major 
portable power tool! 


JOB, in a hurry. Once the unit 


is in place it only takes one hand. 


WIRE Is PULLED THROUGH CONDUIT 


with Sioux No. 1508 _ Threader 
and No. 1509 Portable Winch. Your SIOUX Power 
Pipe Threader 





bolts; drill; auger; 


shut valves. (It’s a 
versatile, portable 
power package!) 











AIR IMPACT WRENCHES * AIR SCREWDRIVERS " ELECTRIC IMPACT WRENCHES ~ DRILLS "SCREWDRIVERS ~ GRINDERS 
* SANDERS “ POUSHERS ~ FLEXUBLE SHAFTS ~ PORTABLE SAWS ~ VALVE GRINDING MACHINES ~ ABRASIVE DISCS 
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SAVE TIME! End guesswork with 


“SIZE-MARKED” 


MINERALLAC 


Beam Clamps 


Universal Stamped Steel or Malleable Iron 


Minerallac is the originator of the Universal 
Stamped Steel Beam Clamp. Minerallac is 
the only manufacturer that supplies both 
Stamped Steel and Malleable Iron types. 


Minerallac 
Universal 
Beam 

OF Taal) 


at-te-li tele 
Malleable 
celal =i-t- lag 
OF Taste) 


MINERALLAC UNIVERSAL BEAM CLAMPS | 


For mounting Hangers on I-Beams. Mounts 
Minerallac hangers No. 0 to No. 6 on 
I-Beams without necessity of drilling holes. 
Has 14-20 tapped holes. Fits beam flanges 
up to 4" thick. Low cost. 


MINERALLAC MALLEABLE IRON BEAM CLAMPS 


Designed for maximum strength without 
excess weight. Cadmium plated for maxi- 
mum rust protection. All sizes hé ave throat 
openings to accommodate up to 7%” flange. 
Set screw tapped at angle to give locking 
action on beam. NO DRILLING HOLES. 


Exclusive Feature! 


Each Minerallac fitting is “SIZE-MARKED”. All are 
clearly and individually stamped with its exact size for 
immediate identification and quick and easy handling. 
Ends time-consuming guess- 
work and costly mismatches in 
the stock room and on the job. 


WHEN IT’S 
“SIZE-MARKED” | 


YOU CAN 
BE SURE! 


SCOSHSKSSHEESESHLESESESESEESEEEESEESEEEES 


SCeoeeeeeeeeeeeeeseeeeereseeeee 


Order from Your Electrical Wholesaler 
LITERATURE OR SAMPLE ON REQUEST 


MINERALLAC Ebectic COMPANY 


ESTABLISHED 1894 
25 N. PEORIA STREET * CHICAGO 7, ILLINOIS 


eeeeeeeeeeeeeseeeeeeeseeeeeee 
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One of the major features of the 
new wall-mounted meter centers is 
the complete factory bussing, and 
elimination of load w ereway se 
tions. Wiring provided 
within the two components—serv- 
ice-entrance and meter- 
breaker section. The wall-mounted 
EQ meter center is designed to be 
used in all separate'y metered mul- 
tiple-unit buildings such as apart- 
ment houses, office buildings and 
shopping centers. A _ selection of 
four types of service-entrance sec- 
tions are available—a 12-in. wide 
main fusible pullout for services of 
200 amps or less; a main fusible 
switch, 24 in. wide, for services up 
to 600 amps; a main circuit-breaker 
disconnect, 12 in. wide, for services 
of 200 amps; and a service-entrance 
terminal box, but only necessary 
when a remote main disconnect is 
used and meter-breaker section is 
wired as a main lugs only section. 
Meter-breaker distribution sections, 
31 in. wide, are availab'e in 5, 6, 
7 and 8 gang. Bulletin 9001-1A is 
available. 

I-T-E Circuit Breaker Co., P. O 
Box 2384, Station D, Atlanta, Ga. 


Meter Centers 


space 1s 


section 


(14) 

Telephone station blocks for use 
with flat conductor, adhesive backed 
inside station wire have been an- 
nounced. Engineered to speed in- 
stallation, the new nylon block is 
designed for connecting the flat 
conductor cable to either station 
wire or line cord. Block is avail- 
able in five decorator colors. 

Thomas & Betts Co., Inc., 
beth N. Jd. 


Telephone Block 


Eliza- 


Light Control (15) 


An electronic light control no 
larger than an on-off light switch is 
now available. The new dimmer, 
known as Luxtrol Light Control, 
Type SBD 500, will dim, blend or 
brighten up to 500 watts of incan- 
descent lighting on a single circuit. 


SBD 500 fits in the same wa!l box 
that now holds the on-off switch. 
Once installed, Luxtrol gives con- 
tinuous, uninterrupted dimming 
from off to full brightness. 

Superior Electric Co., 
Conn. 


Bristol, 


Meters 


A new line of Type B ampere- 
hour meters is now available for 
control of lead-acid and nickel-iron- 
alkaline electric storage batteries. 
Five types are available in either 
back-connected construction for 
panel mounting, or in bottom-con- 
nected construction for surface 
mounting. All types continuously 
measure the state of battery charge 
or discharge. From one to three 
Microswitches are installed on the 
meter register to control discharge- 
limiting accessories and _ battery 
charging equipment. An_ over- 
charge control is available for 
automatic over-charge by specified 
percentages. 

Sangamo 
field, Ill. 


(16) 


Electric Co., Spring- 


Motors (17) 

A line of open-type electric mo- 
tors suitable for use in many loca- 
tions with humid or corrosive at- 
mospheres. Insulecoat motor wind- 
ings are encased in an envelope of 
epoxy resin, applied by the fluidized 
bed process. Exposed inner sur- 
faces of the motor, including frame, 
rotor and shaft, endplates, bearing 
caps and blower shields, are given 
a rust inhibiting finish. Ball bear- 
ings at each end are of two-cap de- 
sign, and an external rotating shaft 
seal is provided on the drive end. 
Insulcoat motors are available in 
frames 445U and smaller, using 
random wound stator windings. 
Larger open type motors, with form 
wound windings, can be supplied 
with silicone rubber insulation for 
application under the same types 
of adverse conditions. 

Wagner Electric Corp., 6400 Ply- 
mouth Ave., St. Louis 33, Mo. 
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Pull that trigger 
- and you'll 


get 


Long life is just one of the reasons you’ll 
swear by Black & Decker Electric Impact 
Wrenches. Built to stand up against break- 
down, these heavy-duty tools also put power 
against tough jobs, stay cool when the going’s 
hot. General maintenance? Model #624, with 
its 4” bolt capacity, lets you spin through 
those jobs quickly. For heavier work, try 
Model #625. Its 7%” bolt capacity helps you 
back out “‘set” bolts smoothly. 


@) Slack & Decker 


‘ MAKER OF THE WORLD'S FIRST 
CORDLESS ELECTRIC DRILL 


life! 


Both models are easy to handle—and they 
stay on the job! Black & Decker Heavy- 
Duty Impact Wrenches are sold by leading 
distributors everywhere. For sales or pa 


ELECTRIC 


service, look in your Yellow Pages under @— 


THE Biack & DecKER Merce. Co., Dept. 1204 
Towson 4, Md. (In Canada: Brockville, Ont.) 


Please arrange for a demonstration of 
) Please send me more information on 


Name 
Company . 
Address 


City : Zone.....State...- 


j 4 


U - od os 
O Drills O Hammers O Vacuum CO Bench 
Cleaners Grinders 





EXIDE-MANCHEX 


ae 
EXIDE-TYTEX ‘Sisium ord 
EXIDE-IRONCLAD 


EXIDE NICKEL CADMIUM 
[pocket positive] 





Which battery advantage do you 
need most: long life, low cost, 


small space, easy maintenance? 
Ask Exide for a recommendation 
based on engineering facts. 


Each of these Exide stationary batteries is best for certain 
switchgear applications. But no one battery type is best EXIDE POWER PACKAGE 
for every application. To get the maximum battery econ- 
omy and performance in your application, you need the economical battery power. It includes the 
broad range of choice only Exide offers. Talk with your battery you should have, a charger to 
Exide representative and get a recommendation based on match, and the service you need provided 
engineering facts. For literature, write Exide Industrial by factory-trained industrial battery spe- 


Marketing Division, The Electric Storage Battery Com- cialists—all backed by Exide. It’s the com- 
pany, Philadelphia 20, Pa. ene Pee ay een 





Your assurance of most dependable and 








*Exide’s patented corrosion-resistant grid alloy. 


» © 
INDUSTRIAL MARKETING DIVISION ( 
FE xXI0€ The Electric Storage Battery Company E58) 
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Starter (18) 


A new line of _ horizontally 
mounted combination starters, ideal 
for locations where height is a lim- 
iting factor. Only 94 in. high in 
NEMA Size 1, the starters can be 
used to advantage on conveyor 
lines, low benches and similar low 
profile machines. For safety, a new 
disconnect switch and door-closing 
mechanism have been incorporated 
in the new design. The disconnect 
operating handle is permanently at- 
tached to the visible blade. The 
handle is always in control of 
switch, regardless of whether the 
door is open or closed. The door 
cannot be opened with the switch 
“on” unless a bypass is operated, 
and switch cannot be operated un- 
less door is completely closed and 
sealed. Fuse clips are interchange- 
able and can be spaced to accommo- 
date either 250- or 600-volt fuses. 
Literature is available. 

Square D Company, 4041 N. 
Richards St., Milwaukee 12, Wis. 


Floodlight 

New, improved Series 2050 rear- 
service floodlight for 750,- 1000,- 
1500-watt PS-52 and 400-watt 
mercury lamps. Series includes 
units for virtually every application 
from very long range to short 
range. Floodlights are available in 
20-in. dia. with 20° or 50° beam 
spread, and 18-in. dia. with 35° or 
75° beam spread. Units have built- 
in front and rear sights for aiming 
floodlight and aligning lamp fila- 
ment. New design refinements in- 
clude improved hinge and latch ar- 
rangements for securing front and 
rear reflectors; socket housing and 
rear reflector can be locked in open 
position; a rotation stop permits 
entire unit to be rotated upward. 
Mounting arrangements include 
slip fitter for 14-in. or 2-in. pipe, 
cross arm fitter, clamp fitter, and 


(19) 


bracket for wall mounting. Bul- 

letin 100-6 is available. 
Revere Electric Mfg. Co., 

Lehigh Ave., Chicago 48, III. 


7420 


@3e 
-§ 
Eas © 


oe _ GC, 


cs 
(20) 
series of UL listed, all- 
weatherproof power out- 
lets for outdoor construction, in- 
dustrial, farm and mobile home 
park use has been announced. This 
P-70 series has a total current 
carrying capacity up to 85 amps. 
All units are completely weather- 
proof and can be padlocked to pre- 
vent tampering. Model P-73-F 
has three receptacles: one 50-amp, 
250-volt 4-wire receptacle; one 
20-amp, 250-volt, 3-wire, T. L. 
receptacle; and a duplex 125-volt 
receptacle. Top hub and knockouts 
facilitate overhead and_ under- 
ground connections. 
Midwest Electric 
Mankato, Minn. 











Power Outlets 


A new 
purpose, 


Products, Inc., 


Fitting (21) 

A flush switch fitting, known as 
“Multiversal,” has been developed. 
The die-cast aluminum fitting ac- 
cepts any standard wiring device, 
and can be used for thinwall or 
threaded conduit. It is available 
with one or two hubs, for straight 
line or right angle conduit runs. It 
is corrosion-proof and weather- 
proof. It accepts any standard fit- 
ting covers. 

Killark Electric Mfg. Co., 411 
North 10th St., St. Louis 1, Mo. 
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WHEN REGULAR 
LIGHT FAILS 


THIS LIGHT 
GOES ON 











EXIDE LIGHTGUARD® 


Easy-to-install emergency lighting 
unit. Goes on automatically when your 
regular power fails. Just plug into out- 
let—that's all you do. Protects you 
from risks of sudden darkness — 
panic, injury, damage, theft. Low in 
cost. Built-in charger keeps powerful 
Exide battery ready for use at all 
times. Several models. See them at 
your distributor's. Or write Exide 
Industrial Marketing Division, The 
Electric Storage Battery Company, 
Philadelphia 20, Pa. 


Exide 
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Westinghouse does a 
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Owner: Sharpstown Realty, Houston ¢ Architect: Sidney H. Morris, Chicago, III. * Associate Architect: Claude E. Hqoton, Houston 
Consulting Engineers: Bullock, Wright, & Miller, Inc., Houston * Electrical Contractor: Wert Sharp Electric Co., Houston 


General Contractor: John C. Burns Construction Co., Houston * Westinghouse Distributor: WESCO, Houston 


Westinghouse at Sharpstown Center (con) 


Houston’s new 750,000 sq. ft. Sharpstown Center looks to Westinghouse 
equipment to help accommodate 2 million customers—an estimated $75,000,000 
market. Big, even for Texas, Sharpstown’s 77 acres include 2 million sq. ft. 
parking area for 6,000 cars. It’s on 261 overhead parking lights that the 
Westinghouse brand first meets and greets the shopping public. 

The major construction problem was coordination of mechanical and 
electrical system requirements to give all stores the best merchandising 
environment possible. Westinghouse engineers and WESCO representatives 
from the Houston distribution outlet worked closely with the developer, 
consultants and contractor to meet tight dates, sometimes with overnight 
deliveries. The grand opening was on schedule, just three days after Hurricane 
Carla, in September, 1961. 

Westinghouse, and its chain of distribution outlets, stands ready to help 
any shopping center project—be it a neighborhood strip or a $14 million 
Sharpstown. You get one-stop shopping, one source, one contact, 
one contract, one responsibility. Think about it 


for your next project. You can be sure ... if it’s Westinghouse 


J-94186.3 


—. 
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Foreground: Two of 261 OV-50 Silver- 
liners, an invitation in light to 6000 
car parking. Rugged OV-50’s were 
subjected to Hurricane Carla shortly 
after installation without a_ single 
unit failure. 


Roof-mounted Life-line starters and 
circuit breakers in weather-proof en- 
closures control and protect mall air 
conditioning motors. 





Flush trim of ® lighting panelboard 
blends with sales fixtures in Kresge’s 
Variety Store. AB de-ion circuit break- 
ers give positive protection, conven- 
ient operation. 


Power supply by outdoor venti- 
lated copper bus duct carries full 
building load—instalis fast te help 
meet constructien deadlines. 


Two 40-ton Westinghouse air condi- 
tioning compressor-condenser units 
keep Bond's Clothing Store cool and 
comfortable for customer comfort 














Three-lamp Superliner fixtures are 
economical, yet versatile. Ideal light 
supply for applications such as this 
Foed Giant Supermarket. 


Westinghouse Motor Control Center 
located in Battelstein’s conveniently 
groups starter and breakers. Control 
Centers offer flexibility through mod 
ular and interchangeable units. 


@ Mainliner fluorescent luminaires 
bathe fashionable Casual Corner 
women’s wear shop in 150 fc of dif- 
fused light—create quality atmos- 
phere vital to tenant. 


No annoying power hum for Flagg 
Shoe customers. Light weight DT-3 
dry type transformers have extremely 
low sound levels—can be mounted 
almost anywhere. 


Construction team takes a coffee- 
break at Walgreens; R.E. Jordan, V.P., 
Sharpstown Realty; Jacque McCros 
key, @); W. C. Swain, WESCO: Wert 
Sharp, Electrical Contractor; Frank 
W. Sharp, Owner; Rex Bullock and 
George Wright, Consulting Engineers 


J-94186-.4 








SEND THIS COUPON TODAY... 


DYMO INDUSTRIES DEPT ECM 
P. O. Box 1030, Berkeley 1, California 


MY NAME_ = 
MY FIRM’S NAME____ 
ADDRESS__ 


CITY 





| want a demonstration of the DYMO UNIVERSAL LABELING SYSTEM, 
during which six items will be labeled at no obligation to me or my firm. 


a 


ees eee 


SOO OTOOS SESE SEES EEOOOEEEEEEEEOEOEESEOEOEEOEESEEEEEEEEEEOEEEEEEEESEOOOESES 


MISLAID 
MISTAKEN 
MISFILED 
MISUSED 
MIS ti 


DYMO LABELS 


By 


demonstration of the DYMO 
FREE Universal Labeling System: 
Your DYMO representative 


will call at your place of business and 
label any six items with the DYMO Tape- 
writer. See for yourself how easily you 
can make handsome, raised-letter labels 
for 1001 applications. Labels take sec- 
onds to make, cost pennies, stick perma- 
nently to almost any surface. Vinyl tape 
in 10 colors, plus five striped tapes. Six 
metal tapes. Five DYMO Tapewriter 
models, from $24.95. Send the coupon 
for a personal on-the-job demonstration 
...no obligation, of course. 


DYWMO| 


INDUSTRIES, INC. 


Prices slightly higher 
in Canada. 
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Motors (22) 
A new line of integral-horse- 
power general-purpose motors on 
the NEMA Size 56 frame is now 
available. The line includes single- 
phase and polyphase motors rated 
up to 14 hp at 1725 rpm and up to 
2 hp at 3450 rpm. Motors feature 
ball bearing, open, dripproof con- 
struction. This line is suited for 
applications such as air condition- 
ing, ventilating fans, centrifugal 
pumps, compressors, pulverizers 
and machine tools. 
Westinghouse Small 
vision, Lima, Ohio 


Motor Di- 


Connectors (23) 


A heavy-duty wire connector 
with pressure cable and fixture type 
splicing has been developed. They 
may be used in all types of conduit, 
cable, non-metallic sheath and open 
wiring. Three sizes, Cat. Nos. 
Hi-3, Hi-4 and Hi-6 handle all popu- 
lar wire combinations from two 
No. 18 up to two No. 10 with one 
No. 12 solid or stranded. The Hi-4 
and Hi-6 sizes are UL and CSA 
listed as pressure cable type for 
general use up to 600 volts (1,000 
volts when enclosed in fixture body 
or sign). Nos. Hi-8, Hi-4 and Hi-6 
are listed as fixture type splicing 
for 600 volts (1,000 volts when 
enclosed in fixture body or sign). 

Holub Industries, Inc., Sycamore, 
Ill. 


Switch (24) 


A new rocker switch, known as 
No. 640 ac quiet switch, has been 
designed to permit easy actuation 
of the rocker handle. Switch is of 
shallow body depth and takes up 
little room in the switch box. Both 
terminal screws are on the same 
side of the switch, eliminating the 
necessity of wiring it from oppo- 
site sides. There is also a 3-way 
version available which is known as 
Cat. No. 648. 

Slater Electric Inc., Glen Cove, 
7 BS Ee 
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Cable (25) 


A new line of 600- and 5000-volt 
power cables with Vulkene insula- 
tion has been announced. Vulkene 
is a thermosetting insulation de- 
rived from cross-linked polyethyl- 
ene. Cables are available shielded, 
nonshielded, and lead sheathed in 
power, aerial, and interlocked ar- 
mor cable types for a wide variety 
of applications and for every type 
of environment. Literature is avail- 
able. 

General Electric Co., Chemical 
and Metallurgical Div., Bridgeport 
2, Conn. 


Connector (26) 

An interlocking grip has been in- 
corporated into a one-piece tap 
connector for electrical conductors. 
Designated “Snap-Tap,” the new 
compression connector is supplied 
in an “open” position, and may be 
easily closed over conductors with 
one hand. Tap locks closed, hold 
the conductors in position so that 
lineman has both hands free to 
compress joint either mechanically 
or hydraulically. They are de- 
signed in sizes to accommodate 
popular distribution conductors. 

Rome Cable Division of Alcoa, 
793 Alcoa Building, Pittsburgh 19, 
Pa. 


Infrared Lamps 

New RL Series of hi-intensity 
quartz infrared lamps are available 
in four sizes with a variety of three 
reflectors to fit different situations. 
Lengths are 18 in. and 24 in. with 
one or two tubular quartz infrared 
lamps. Lamps are in 1000 and 1600 
watts, 240 volts; and 2000 and 3200 
watts in 240 and 480 voltages. Re- 
flectors are designed for 60° and 
90° and asymmetrical heat-light 
pattern coverages. Unit is suitable 
for hotel or theater marquee, stores, 
warehouses, ramp garages, public 
buildings, and wherever there is a 
hard-to-heat location that also needs 
light. 

Electromode, P. O. Box 1052, 
Rochester 3, N. Y. 








the fastest label 





from coast-to-coast 





Whenever you order any one of Keystone’s quality wiring 
installation products . . . you can be sure of seeing it on 
your doorstep . . . fast! Complete stocks of Wireways, 
Fittings, Boxes, Cabinets and Enclosures are 

ready and waiting at Keystone warehouses from 
coast-to-coast to make sure 

there’s no delay from order 

to delivery. You can always 

depend on the welcome 

sight of prompt Keystone 

service ... wherever you are. 


Switch Pushbutton 
Boxes Enclosures 


TONE 


MANUFACTURING COMPANY 
DIVISION OF INDUSTRIAL CORPORATION 
23330 Sherwood Ave. ° Warren, Michigan 
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PLM Type ACSF 
Terminator 


res? LM 


fitting to fit the job! 


Faced with unusual mounting problems in terminating armored cable runs? 
Chances are there’s a standard PLM fitting made to fit the job—or, if there 
isn’t, that PLM can furnish you adaptations, fasr, to meet your needs! 


PLM flange-type terminators are supplied to fit most pothead base dimen- 
sions, and for indoor or outdoor mounting on switchgear or other applica- 
tions. Other types of terminators for through, bracket or angular mounting. 
The complete line of PLM fittings and terminating and splicing kits for 
armored, non-metallic jackzted and lead-covered cable through 23 kv is 
described in PLM 52-page catalog 301. Write for copy on your letterhead. 


| E TERMINATING AND 
)) | | IN SPLICING ACCESSORIES 





3875 WEST 150th STREET e. CLEVELAND 11, OHIO 


138 





| 


Emergency Lights (28) 


Self-contained automatic emer- 
gency lights for hazardous locations 
have been announced. Explosion- 
proof, dust-tight and vapor-tight 
models are available. The battery, 
automatic relay and lamp switch 
are enclosed in a specially sealed 
cast aluminum housing. Since all 
parts are self-contained, the entire 
unit can be mounted within the 
hazardous area. The Watchmaster 
lights provide illumination auto- 
matically the instant normal light- 
ing current fails. The 6-volt dry 
battery will operate a 25-watt 
sealed-beam lamp continuously for 
five hours or more. Standard units 
are wired to detect power failure 
in 110-120 volt, 50-60 cycle ac cir- 
cuits. 

Watchmaster Division, Carpenter 
Manufacturing Co., 25 Bradley St., 
Somerville 45, Mass. 


Connectors (29) 


Electrical connectors—including 
watertight CGB and CGK cable 
glands and ARK-trol and Arktite 
receptacles and plugs—are now 
available with braided wire strain 
cable relief grips. The protective 
devices, called Kellems Grips, are 
designed to prevent cable damage 
caused by sharp bending and fre- 
quent pulling. They consist of 
multiple strands of stainless steel 
woven into an extensible wire mesh 
binding that fits around the cable 
entrance of connector or gland. 

Crouse-Hinds Co., Syracuse 1, 
fe £ 


Seals (30) 


A new line of Hol-Tite oil and 
dust tight seals for pushbutton, 
knockout, and conduit holes has 
been introduced. Although pri- 
marily designed as a positive oil 
and dust tight plug for extra push- 
button holes, drilling errors, con- 
duit changes and similar unwanted 
openings in  industrial-type en- 
closures, they are equally well 
suited for general purpose boxes. 
Units are available in eight differ- 
ent sizes for holes ranging from 
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4- to 2-in. in diameter. Models to 
fit both standard and miniature 
pushbutton openings are also 
offered. Design features a rolled- 
edge covering cap made from 16 
or 18 gauge steel. Cap portion is 
mounted in place in the hole 
through use of a fitted washer and 
plated wing nut. 

Hoffman Engineering Corp., 
Anoka, Minn. 


Grounding Receptacle (31) 


A new duplex grounding recep- 
tacle series for use in homes, apart- 
ment houses, motels, hotels, office 
buildings, hospitals, and other 
buildings has been announced. 
Known as the No. 885 Medallion, 
this receptacle is designed to meet 
the needs of the architectural and 
engineering profession from the 
standpoint of cost, installation, 
speed and aesthetic requirements. 
Features are 8-speed wire terminals 
which permit internal splicing; pat- 
ented side release slot and patented 
break-off feature for 2-circuit wir- 
ing. Available in brown, beige, 
ivory, white and gray. Matching 
wall plates are also available. 

Slater Electric Inc., Glen Cove, 
N..Y¥. 


Heaters (32) 


A new line of 110- and 220-volt 
infrared electric space heaters for 
application both outdoors and in- 
doors, is now available. Heaters are 
supplied with or without fan motor 
and blowers. Units equipped with 
blowers not only heat by radiation 
but also provide conventional forced 
warm air heating. Both types are 
designed to be mounted at heights 
ranging from 6 to 15 ft or more. 
Infrared units are effective where 
ceiling heights are 12 ft or more 
and in areas where partial heating 
is desirable. Units are listed by UL. 
They operate on 110 or 220 volts ac, 
with capacities ranging from 1500 
to 6000 watts. Heating units consist 
of %-in. fused quartz, 28 in. long 
with a 23-in. hot zone. 

Fannon Products Div., Hupp 
Corp., 4199 Marcey, Warren, Mich. 





OT 


No. 30-A threads %", 2” and %”. 
No. 31-A threads '2", %” and 1”. 


. Just One RIBEAID, 


3-WAY PIPE THREADER 
Threads All 3 Popular Conduit Sizes! 


Here’s an extra-sturdy threader that’s instantly ready to 
thread any of the three conduit sizes most used. Each die-set 
is locked in place .. . can’t get lost. Yet dies are easy to reverse 
for close-to-wall threading. Centering guide keeps conduit 
straight for true-threads every time. Twin handles double 
leverage for easy thread cutting. Choice of long-wearing alloy 
or high-speed steel dies. Straight conduit dies also available. 


Call your distributor today. For your convenience he 
maintains a complete stock of RIGE[D Work-Saver Pipe 
Tools and parts. 
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PORTABLES FOR// SAFETY, 
CONVENIENCE AND\\ DURABILITY 


Luminaire (33) 

A new streetlighting luminaire 
that has been specially designed to 
use mercury lamps for the illumi- 
nation of residential and secondary 
roadways which have medium to 
light traffic density is now available. 
The unit, designated Type OV-12 
Silverliner, uses 100-, 175-, and 250- 
watt mercury lamps. It has two- 
piece die-cast aluminum housing. 
During installation, the top of the 
housing is removable to permit 
working in a normal position. Unit 
comes with a built-in ballast pro- 
tected by Adur-Bil insulation. 

Westinghouse Electric Corp., 
Lighting Div., Edgewater Park, 
Cleveland, Ohio 











Fittings (34) 


A new line of insulated coup- 
lings and connectors for use with 
EMT has been introduced. Called 
“Socks” fittings, these couplings 
and connectors are installed by tap- 
ping them on. A built-in steel grip- 
ping ring bites into the thinwall 
making a positive ground and firm 
connection. They provide raintight 
and concrete tight protection for 
conductors, protect conductor in- 
sulation from vibration damage, 
chafing during wire pulling and 
temperature expansion and con- 
traction. All Socks insulated throat 





An extra margin of quality is built into 


the complete line of McGill industrial : J ‘ j 
portable lamp guards for safe, dependable fittings are UL and CSA listed. 
utility. Rugged, heavy duty construction No, 5100— Non-insulated connectors and coup- 
and selected materials withstand the pun- pune ak lings are available = -, 2- and 1-in. 
ishment of rough use. 15 amp., 125V | Sizes. Insulated, raintight fittings 
are available in 3- and #-in. sizes. 


More than 100 different types of McGill 
portable lamp guards have been developed I oe 4 picnintintiaaenel 
yetnh 1, IN. ed. 


to meet the particular requirements of a 
wide range of service conditions. Cages 
50 to 200 watt. 660 watt, 250 volt sockets. 
Grounded, vapor-proof, double hook, re- Vise (35) 
flector, concentrating end lens ; ‘ : ‘ 

; es “4 and many A new portable cutting vise, 
other optional features available. Most i i i 
models als Bene : ; called the Liquatite-Benfield vise, 

els also available with handles and Available from your Electrical Wholesal« is f se with Liquatite flexibl 
cords in yellow—the accepted safety color. ne ee eS ae ee 
5 conduit. Vise can also be used for 


cutting armored cable, metal hose, 
=" oo copper tubing, thin wall conduit, 
metal molding, and any light gauge 


ce metal or plastic tubing. Vise can be 
Lee hand-held at point of use or bench 
Write for McGill Electrical 4 7 mounted in the shop. Using a 


Specialties Catalog No. 84. yy precision needle roller bearings standard saw blade the installer 
" ial clamps the conduit in position, in- 
cGill Manufacturing Co., Inc., Electrical Div., 450 N. Campbell St., Valparaiso. Indiana serts the blade in vertical mitre 


engineered electrical produets 
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slots and saws. Vise accommodates 

Liquatite flexible conduit from 3 

in. to 14 in. inclusive. 
Electri-Flex Co., Roselle, Ill 


Cross-Over Assembly (36) 

A conduit Cross-Over Assembly 
for underfloor duct and header duct 
electrical systems has been intro- 
duced. The assembly consists of 
two gray-iron castings with con- 
duit openings for either 34-in. rigid 
conduit or #-in. electrical metallic 
tubing. A shallow 3-in. by 14-in. 
steel raceway cross-over, of any 
specified length, joins the two con- 
duit adapters. Known as Catalog 
No. 826, it facilitates the crossing 
of any number of underfloor ducts 
or other raceways with branch-cir- 
cuit conduits. 

Wheatland Electric Products 
Co., 500 Logan St., Carnegie, Pa. 











Starter (37) 

New Bulletin 9589 Type SF 
(Safety First) ac magnetic com- 
bination starter line addition meets 
the industrial requirements for 
high production, maintenance 
standards ‘and safety for plant 
personnel. Starters feature a com- 
pletely visible blade disconnect 
switch, and a door interlock latch 
mechanism which is_ enclosed. 
Available in both NEMA 1 and 
NEMA 5-12 enclosures, the inter- 
locking system is entirely front 
operable to allow gang-mounted 
applications. The interlock system 
prevents opening door with power 
“on,” or turning power “on” with 
door open, without authorized 
personnel first defeating the inter- 
lock system with a _ screwdriver. 
NEMA Type 5-12 enclosures also 
have the added feature that the 
enclosure door must be latched and 
sealed. Type SF combination start- 
ers are available in NEMA Sizes 
1 and 2 for non-reversing and 
reversing applications. 

Cutler-Hammer, 315 North 12th 
St., Milwaukee 1, Wis. 


| 


OUTGRIPS 
"EM 
ALL... 


Thin Nose —e . = 


IN TIGHT 
PLACES 


Easy does it on every gripping job with a 
Channellock Plier in your hands. Power- 
ful parallel-jaw grip . . . tremendous 
leverage ... patented, smooth-working, 
can’t-slip adjustments. Your choice of 
five jaw capacities: 4, %, 14, 2and 244 
inches. Besure it’s a genuine Channellock. 
Look for the trademark on the handle. Write 
for catalog showing complete line of pliers. 
Made Only By Champion DeArment Tool 
Company, Meadville, Pennsylvania. 
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SAVE 3 WAYS 


WITH 


(ey a__| 


FARGO 


60), [0)\" ha 
HANGER 


FOR OUTDOOR LIGHTING 


IT DISCONNECTS 





IT LOWERS 





For SAFE crounp-LeveL MAINTENANCE 


i 











1. LOW INITIAL COST FOR COMPLETE 


PACKAGE ASSEMBLY. Integral one - piece 
unit of corrosion-resistant cast aluminum, fea- 
turing patented Thompson lowering mecha- 
nism, is delivered complete with all working 
parts ... no assembly costs. 


LOWER INSTALLATION COSTS. No spe- 
cial poles required . .. standard fittings or 
brackets are provided with unit. Pole top fit- 
tings accommodate two units, so fewer poles 
are required. 


LOWEST MAINTENANCE COSTS. one 
man can service four times as many lights per 
hour as two men servicing fixed-position lights 
with ladders. No climbing or electrical dangers. 


For details on Fargo hangers, 
write today for Bulletin F-61. 


THE THOMPSON ELECTRIC COMPANY 
P.O. Box 873-D ° Cleveland 22, Ohio 
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Transformers (38) 


A new line of Class H dry- 
type distribution transformers is 
offered in the 600-volt class, 60- 
cycle, 3-phase and_ single-phase 
series. A 30-kva, 3-phase_ unit 
measures 16 in. deep, 19 in. wide 
and 24 in. high. In addition to the 
reduction in size, other major fea- 
tures are: low sound levels that 
range from 5 to 15 decibels less 
than NEMA standards; leads at 
bottom in ambient, or room tem- 
perature; low case temperatures 
that do not exceed a 40°C rise. 

Hevi-Duty Electric Co., Electri- 
cal Division, Box 568, Milwaukee, 
Wis. 


Humidistat (39) 


Low relative humidity can be 
maintained at a comfortable level 
during the heating season with new 
humidistat for the control of ex- 
haust fans. The sensitive hair- 
type element in the humidistat re- 
sponds to the slightest change in 
humidity. The sensing range is 
from 10% to 100% with a differ- 
ential of approximately 4%. The 
device is non-adjustable. It will 
fit any standard outlet box and 
should be installed on an inside 
wall away from areas which are 
moist or dry. 

General Electric Co., Appliance 
Park, Louisville, Ky. 


Generator (40) 


A new 650-kw synchronous ac 
generator keeps voltage fluctuation 
to a minimum on sudden addition 
or removal of load. Compact volt- 
age regulator is installed in the 
switchgear and controls the ac 
power that supplies the entire dis- 
tribution system. The 2400-volt, 
3-phase, 60-cycle generator is espe- 
cially adapted for use with large 
constant-speed diesel engines for 
stationary power plants, shipboard 
use and other primary distribution 
stations and ground support equip- 
ment. 

Electric Products Co., 1725 Clark- 
stone Road, Cleveland 12, Ohio 
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Fittings (41) 


A line of all-purpose, insulated, 
bushed, raintight tap-on connectors 
and couplings which can be used 
wherever electrical metallic tubing 
is specified, has been developed. The 
3-piece raintight coupling consists 
of two tap-on connectors plus a 
sleeve. All parts screw together. 
Fittings are listed as raintight by 
UL and can be used outdoors or in 
concrete slabs. They are vibration- 
proof. 

Tomic Sales & Engineering Co., 
20000 Sherwood Ave., Detroit 34, 
Mich. 


Luminaire (42) 


The LPI Thin-Lite Luminaire is 
now listed by UL for direct surface 
mounting on combustible, low dens- 
ity cellulose fiberboard ceilings. 
The 28-in, shallow luminaire design 
incorporates a ballast with auto- 
matic resetting thermostat. The 
combination of ballast and lumin- 
aire design makes it possible to 
eliminate spacers between ceiling 
and fixture as otherwise required 
by NEC. Thin-Lite is available in 
2-lamp and 4-lamp models with a 
wide variety of diffusers. 

Lighting Products Inc., 
Park, Ill. 


Highland 


Motors (43) 

New Series 180 motors built in 
NEMA frames 182, 184, 213, and 
215, are available in polyphase rat- 
ings from 4 to 74 hp and capacitor 
single phase ratings from 3 to 5 hp. 
All metal parts have been specially 
treated for moisture resistance. 
Slot cells are insulated with Mylar 
laminated to rag paper. Large ter- 
minal box on the polyphase type, 
adjustable for top, bottom, or side 
connection, is diagonally split to 
allow ample “knuckle room” when 
connecting leads. Both polyphase 
and single phase types are available 
in resilient base, sleeve bearing de- 
signs. On single phase type, cen- 
trifugal switch and condensers are 
externally mounted under weather- 
proof covers. 

Robbins & Myers, Inc., 


Spring- 
field, Ohio 
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1 


Any single or ganged metallic switch- 
plate can be fitted with Hubbell’s Lock- 
ing Cover for toggle switches. Simply 
remove and discard two screws, but 
leave plate in place. 


0 


| 


Place the opening in the back of the 
locking cover attachment over the 
switch handle. Fasten it through the 
switchplate screwholes with two steel 
screws provided with it. 


























3 J 
Swing heavy drawn brass cover down 
until it snaps over lip of attachment, 
hiding screws. Tamper-proof hinge 
pin is recessed and concealed. It can 
not be knocked out to remove cover. 











~© 


Yale tumbler lock prevents access to 
switch handle and screws. Locks avail- 
able for individual or master keying. 
Cover comes in brushed brass, brushed 
chrome, etc. No rewiring is necessary. 











Locking Cover Attachments 
Halt Tampering with Switches 


Wherever there’s a reason for 
preventing the unauthorized op- 
eration of switches, there’s a rea- 
son for Hubbell’s easy-to-install 
Locking Cover Attachment. 


Equipped with a Yale tumbler 
lock, this rugged accessory pro- 
tects people and guards electrical 
equipment in plants, labora- 
tories, hospitals, workshops, 
prisons, and asylums. 


For buildings requiring several 


attachments, you may specify: 
(1) the same key for all locks, 
or (2) a different key for each 
lock, or (3) one key for one group 
of locks and other keys for other 
groups. Master keying is op- 
tional. To protect owners, extra 
keys are never supplied. 


These locking covers are sold by 
electrical distributors handling 
Hubbell® wiring devices. Or 
write for folder and prices. 























WORKSHOPS DISPENSING MACHINES 


HARVEY 


HUBBELL 


©; 


Bridgeport 2 


INCORPORATED 
Connecticut 


. - APRIL, 1962 








EVEREADY ncinececo CORE DRILLS 


Now you can have all the Power, Speed, Pro- 
duction you need and want in a Core Drill. 
- You can drill holes in reinforced concrete, 
POWE masonry materials, stone, refractories... in 
SPEED... minutes. Choose the precison-engineered 
. Eveready Core Drill you need. There’s a 

model for every drilling application. 


CHECK THESE FEATURES: 


Two-Speed Super or Two-Speed Heavy Duty 
Power Unit 

Full 360 Degree, Any Angle Drilling 

Adjustable Horizontal and Vertical Bracing 

Thermal Motor Protector and Overload Clutch 

Dual-Column Design and Column Stabilizers 


Eveready Super Duty CD-180-360 Degree, any 

angie drilling for ae up to 14” in diameter. 

Equipped with a 2-Speed, Super-Duty 18-Am- 

pere Power Unit. Change speeds _ instantly Meter Channels (44) 
with a shift of the lever. Instant choice of the = e i ; 

most efficient speed for the size of the bit | New standardized UL listed, fac- 
and the material to be drilled. Develops up to | torv-bussed . abl : > 
342 H.P. rated load at speeds of 210 RPM and | ory-bussed, gangable unit meter 
550 RPM. 115 Volt or 230 Voit. High-strength channels each available from 2 to 6 
aluminum housings. er aon vl wee " , 
Special heat treated gears. Thermal Motor | stations high, wired from the load 
Protector eliminates motor ‘burn-out’. Over- side of the socket to the line side 
load Clutch protects motor, gears, and bit. Siw cama smart akar ar 
Built-in water guivel aseures Ginnie, oven ow of its branch-circuit breaker, are 


of water to the bit. Easily attached Vacuum available. VBS series of panel base 
Hold Down Unit. | . ‘ . : 
assemblies is suitable for service 
Heavy Duty CD-120—has all special and exclu- ° x . ‘ 
sive features of the Super Duty CD-180 except equipment and primarily designed 
comes equipped with 2 Speed, Heavy Duty, 12 ic inh-ai wihility age 
Ampere Power Unit for drilling holes up to 8” for quick job site flexibility, _— 
in diameter. of mounting and wiring. Channels 
Compact CD-100—for drilling holes up to 4v2” | areall rated 100-amp, 120/240 volts 
in diameter. Equipped with special 10 Ampere = nati Nan _ co anon 
single-speed power unit. Gear change kit avail- per location. Fac h socket is spaced 
able. Develops up to 113 H.P. High strength 10 in. on vertical centers. Fifth 
aluminum housings... ventilated for cool op- | . 
eration... heat treated gears. Motor can be | terminals or manual bypasses can 
removed and converted to hand held drill with | be ‘Ovi . actorv i 
purchase of optional Handle Kit... Thermal ” provided from the factory n- 
Motor Protector... Adjustable Jack Screw for stalled or be added in the field as 


vertical bracing. desired. The neutral bus is insu- 











DIAMOND 


CORE BITS 


WITH BUILT-IN ADAPTORS | " “i 
Made with Finest a Coupling (45) 
Natural Whole Diamonds 


EVER EADY a _— ) gp tir i ne Co., Man- 


chester, N. H. 


biked eis A combination coupling for join- 


: ; ? ‘ ing § in. flexible conduit to 34 in. 
Now Eveready combines bit and Cut Your Drill Bill AMET hoe ; “ 
adaptor to guarantee precision line- EM : has been announced. The 
up... Eliminate Core Bit “run-out” with Eveready Diamond Core Bits one-piece coupling can be used in 
.. Increase Diamond Life... As- any installation where EMT is to 
sure Greater Drill-Ability. Thicker, stronger heavy-duty be coupled to flexible conduit such 
Eveready’s Single-Unit Bit and core barrels reduce barrel rup- as in motor driven appliances and 
Adaptor cuts out bit slippage... ture toa bare minimum. Strict | oil burners. It is listed by UL. 
Stops Down Time from lost or dam- controls during each step in TI & Betts Co.. I Eli 
aged adaptor parts, as well as Down the manufacture assure uni- | vomas ells UO., INC., Hirted- 
time because of wrong-size adaptor. form, top-quality bits. beth, N. J. 


Termostat (46) 
Write today for the name ot your A new heavy duty line-voltage 


thermostat to control electric radi- 
e e ant ceiling cable, baseboard and 

nearest Eveready Distributor | ceiling panel installations is now 
available. Wall thermostat blends 
with G-E’s decorator wall switches 
so that they can be mounted side- 
by-side for convenience. Designed 
for safety, the wall thermostat, 
R | " designated Type HWC-10 (single 

| AVA 3° 7.) Ane pole model), is sensitive to room 
* COMP temperatures with a thermostat 

1104 UNION AVE KANSAS CITY 1. M differential of 1°F. Temperature 
settings range from 45° to 85°F. 
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All leads to thermostat connect to 
recessed pressure terminals at back 
of unit. Model HWC-11 double pole 
thermostat is also available. Both 
are equipped with locking tabs to 
permit a combination low tempera- 
ture stop, a high temperature stop, 
and a locking device to keep ther- 
mostat settings between 60° and 
80°F. Thermostats have non-induc- 
tive ratings of 22 amps at 120 volts 
ac, 22 amps at 240 volts ac, and 18 
amps at 277 volts ac. 

Electric Comfort Heating Sec- 
tion, General Electric Co., Appli- 
ance Park, Louisville, Ky. 


Tool (47) 


A new low velocity, piston-type 
powder-actuated tool, called Pow-R- 
Set, has been introduced. It utilizes 
the energy of a fired blank cart- 
ridge to set threaded studs or drive 
pins into steel or concrete. The tool 
uses this energy to activate a pre- 
cision-built piston within its barrel 
for fastening at a low velocity. It 
weighs 44 Ib. 

Ramset Fastening System, Win- 
chester-Western Div., Olin Mathie- 
son Chemical Corp., 289 Winchester 
Ave., New Haven 4, Conn. 


Communication System (48) 


A new return call telephone sys- 
tem, which provides two-way voice 
communication with a central office, 
and featuring a visual device which 
informs room occupants of un- 
answered calls, has been intro- 
duced. The call back indicator is 
a red button which snaps out to a 
forward position, on the room tele- 
phone face plate, when a call is 
made from the central office. If oc- 
cupant is out, the protruding red 
indicator informs him, upon return, 
that his room was called during 
his absence. When he calls the cen- 
tral office for his message, he re- 
turns the indicator button to its 
normal depressed position. The 
room telephone unit is a_ loud- 
speaker type with a 12}-in. by 53- 
in. aluminum face plate, for flush 
or surface wall mounting. Central 
office telephone is available as 
either, flush wall unit, a surface 
wall model, or a console unit. Each 
is equipped with telephone hand 
set, buzzer signal and pushbuttons 
and card holders corresponding to 
number of rooms in system. The 
system is designed for use in dor- 
mitories, nurses’ residences, motels, 
small hotels, ete. 

Auth Electric Co., Inc., Long 
Island City 1, N. Y. 


BOSS ELECTRICAL ENCLOSURES 


SS 


ite 
Wiring Boxes 
and Panels 
Oil Tight Pushbutton 
Enclosures 


Screw Cover “ Cover 


Pull Boxes ~~ Cutout 
¢ Boxes 


QUALITY 
and SERVICE 


BOSS electrical enclosures and wireway are manu- 
factured to consistent, high quality standards... fea- 
ture baked enamel finish over phosphatized surface. 


Stock items are shipped immediately from centrally 
located Cincinnati. ‘‘Specials’’ receive quick quotation 
and are manufactured promptly in our Cincinnati plant. 


Write for BOSS complete line catalog. 











BOSS Nema Type 12 Single and Double Door Enclosures 


BOSS also manufactures Nema Type i, 3 and 4 Enclosures, 
Disconnect Switch Enclosures and Terminal Enclosures. 


;  € 
BOSS JIC Flanged Hinge Cover Wireway and Fittings 


Flanged Hinged Cover Wireway & Fittings 
Flangeless. Screw Cover Wireway & Fittings 
Flangeless Hinged Cover Lay-In Wireway & Fittings 


THE HUENEFELD CO. 


ENGINEERED PRODUCTS DIVISION 


2705 6PRING GROVE AVE. CINCINNATI 25, OHIO 
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TREE LEKI OE Pe REE 


TESTED AND PROVEN... 


THOUSANDS 
IN USE? 


er ne en ee 





LS) a 
FULL CAPACITY | 


Here’s the original, LOW PRICED Power Drive that 
continues to be the “‘first-choice” of factory maintenance 
men everywhere! Compact, lightweight (only-77 Ibs.), the 
“100” is strictly a one-man machine yet does the work 
of four men! See it today. 


ADD POWER To 
ALL YOUR 
THREADING 
OPERATIONS 


Smooth, 
leakproof 
threads 


quick, clean 
ream 


Cutting off is 
fast...easy 


WRITE TODAY FOR COMPLETE INFORMATION 


THE MANUFACTURING CO. 


1313 East 289th Street, Wickliffe, Ohio, U.S.A. 
[ eae ESky PPO ERE fap % 


Ry 


Battery (49) 

A new flat-plate lead-acid battery 
line, named Exide-Dynaclad, for 
electric industrial trucks, has been 
announced. The Silvium positive- 
plate grid is specially designed to 
insure evenly distributed plate 
strength throughout battery life. 
Dynaclads are equipped with easy- 
grip vent plugs of polyethylene. 
Available for all truck sizes and 
designed to fit all standard battery 
compartments, the line includes the 
MGP, providing 45 amp-hrs per 
positive plate; the RGP, giving 55- 
AH per positive plate; the THP, 
60-AH; TGP, 72-AH; TEP, 95-AH;: 
MXP, 125-AH; and MEP, provid- 
ing 145-AH per positive plate. 

Electric Storage Battery Co., Ris- 
ing Sun and Adams Aves., Phila- 
delphia 20, Pa. 


Switch (50) 


A quiet switch with both screw 
and E-Z wire pressure terminals. 
Switch has extra common terminal 
connections for continuous wiring, 
plaster ears, takes Nos. 14 or 12 
wire—and is for use in any position 
with all standard wall plates. 15- 
amp, 120-volts, ac only. No. 1021 is 
single pole; No. 1023, 3 way. Both 
are available in brown and ivory. 

Eagle Electric Mfg. Co., Inc., 
23-10 Bridge Plaza South, Long 
Island City 1, N. Y. 


Electric Heat (51) 

Two new lines of electric base- 
board heat, the “Galaxy” low den- 
sity line and the “Deluxe” high 
density line, have been introduced. 
They are designed for commercial, 
institutional and large or small resi- 
dential applications. The Galaxy 
240-volt units produce wattages 
from 500 to 1500, progressively, in 
four standard sizes from 3 to 9 ft 
in length. The Deluxe 240-volt units 
produce from 840 to 2680 watts and 
are available in similar lengths. 
These slim units, 2 in. deep and 
6 in. high, are finished in enamel. 
All units are prewired at both ends. 
End caps are furnished. 

Arvin Industries, Inc., Columbus, 
Ind. 
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Catalogs & 
Bulletins 


(52) ESTIMATOR Catalog No. 124 
gives illustrations and prices on 
electrical supplies, apparatus, 
lamps, lighting and wire and cable. 
General Electric Supply Co. 


(53) CABLES. New booklet gives 
all the facts and termination data 
on Type UR underground-residen- 
tial cable. Okonite Co. 


(54) ELECTRICAL DISTRIBUTION 
EQUIPMENT. 172-page Catalog 62 
shows up-to-date lines of circuit- 
breaker equipment, fusible service 
equipment, safety switches and 
meter mounting devices. Murray 
Manufacturing Corp. 


(55) LIGHTING. 64-page “Datalog”’ 
includes general information on 
lighting and specification data for 
nearly 100 prismatic lighting fix- 
tures. Holophane Co., Inc. 


(56) Bus Duct. Booklet B-7360 
describes plug-in low impedance bus 
duct. Westinghouse Electric Corp. 


(57) LIMIT SWITCH. Bulletin GEA- 
7339 describes features of new 
CR115-E geared rotary limit switch 
for control on rotating drive shaft 
equipment up to 3600 rpm. General 
Electric Co. 


(58) LIGHTING UNITs. Folio 62-1, 
16 pages, describes line of cast 
aluminum special purpose lighting 
units. McPhilben Lighting, Inc. 


(59) MoToR GENERATORS. 2-color 
folder illustrates and describes sin- 
gle and 3-phase alternators for pro- 
ducing odd voltages, phases and 
frequencies. Motor Generator Corp. 


(60) LUMINAIRE HANGERS. Bulletin 
F-61 describes new “Fargo” econ- 
omy disconnecting and lowering 
hangers for all types of luminaires. 
Thompson Electric Co. 


(61) MAGNETIC STARTERS. 28-page 
Bulletin GEA-702A contains infor- 
mation on 100-Line design of mag- 
netic starters and contactors in 
NEMA sizes. General Electric Co. 


(62) LANTERNS. 4-page brochure 
illustrates 21 styles in four models 
—ceiling, wall, table and floor—and 
includes the large fluorescent wall 
or ceiling unit designed primarily 
for contract installation. Howard 
Miller Clock Co. 
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Remington 


} 
| 
} 
| 


Here’s why any 
powder-actuated tool 
works better with 
Remington Loads and Studs 


Exclusive 
“Kleanbore’ 
Priming 


22 caliber 

Power Load’ 

(twice actual 
ze) 


= 


Green 


“Power-Guide” 


Ya" $-25 
Stud 

(twice actual 
size) 





Scientifically graded Remington Power Loads 
. have strong, 
non-rusting brass cases. Exclusive “‘Kleanbore”’ 
priming mixture protects bore of tool because 
it does not cause rust or corrosion. No need to 
clean barrel after every job! These quality Power 
Loads are subjected to multiple inspection dur- 
ing manufacture, are backed by Remington— 
a name well known to American sportsmen. No 
matter what powder-actuated tool you use, it 
will work better with Remington Power Loads! 


offer precise, uniform charges . . 


Uniform performance and penetration are as- 
sured with precision-made 4"’ and %"’ diameter 
Remington Studs. These high-strength studs are 
made with special molybdenum steel. Specify 
Remington Studs with exclusive green ‘“‘Power- 
Guide” heads . . . for uniform performance and 
straight-driving penetration. Over 60 ‘“‘job- 
rated”’ Studs to choose from — your assurance of 
a Remington ‘‘Power-Guide”’ Stud to fit every 
fastening application. 


Remington know-how insures the quality of its Studs 
and Power Loads. No other company can offer the back- 
ground of experience gained through 
the manufacture of billions of these 
units. When you order studs and loads, 
you'll get better performance if you 
specify Remington— maker of the most 
versatile fastening tool ever designed 
(right). We'll gladly send valuable free 
booklets about Remington Power 
Loads, Studs and fastening tools. Mail 
the coupon today! 


POND 


ALG. us. pat. OFF 





Remington Arms Company, Inc., Park Forest, Ill. 
iN CANADA: Remington Arms of Canada Limited, 
$6 Queen Elizabeth Blvd., Toronto 18, Ont. 


Remington 
Model 455A 
Stud Driver 


Remington Arms Company, Inc., Park Forest, Ill. 

Please send—without obligation—catalogs on Reming- 
ton Contractor & Industrial Tools checked: 

OStud Drivers (jAir Tools ([Chain Saws 

(Concrete Vibrators (jFlexible Shaft Machines 


Name. Position 





Company 
Address 








City. 
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Weatherproof 
Wiring Devices 
Most complete line 
in the world 

A style. to 

meet every 

need 


Contact Your 
Distributor 
or 
Write for 
Complete 
Catalog 


Specification Devices... 
Ring Bells with 
EVERYBODY! 


Contractors 
Architects 
. Builders 


Dealers! 


_ Ang 


Ve 


Specification Grade Stainless Steel 
Wall Plates 


Quality made of type 302 18-8 alloy, 
precision finished in satin luster. NON 
MAGNETIC, RUSTPROOF, for use in all 
locations where excess corrosion condi- 
tions exist. Available up to 10 gang. 


TRY 
IT! 


No-Shok Duplex 
Receptacies 


A must for parents with 
chiidren, Protects 
against shock, severe 
burns. Self closing cover. 


America’s Largest Line of Weatherproof 
Devices and Wall Plates 


ELECTRIC 
COMPANY 


5735 S. CLAREMONT AVENUE, CHICAGO 36, ILL 





(683) Pump Motors. 2-page Bulle- 
tin 6404 describes hydraulic ele- 
vator pump motors available in 2- 
or 3-phase, 60 cycles, 1-75 hp, 208, 
220/440 or 550 volts. Imperial Elec- 
tric Co. 


(64) Epoxy RESIN selection guide 
chart lists 15 different Dolphon 
resins for application by impreg- 
nating, casting and potting, dip- 
ping, brushing and paste. John C. 
Dolph Co. 


(65) AIR CONDITIONING for multi- 
room buildings is described in 20- 
page booklet including a chart com- 
paring four multi-room systems of 
air conditioning. Air Conditioning 
Div., Remington Corp. 


(66) INDUSTRIAL POWER TRANS- 
FORMERS. 12-page Bulletin GEA- 
7525 describes redesigned line of 
large industrial substation trans- 
formers, rated from 10,001 to 25,- 
000 kva. General Electric Co. 


(67) SAFETY SWITCHES and AB-I 
breakers are compared in 8-page 
Booklet B-7359. Westinghouse Elec- 
tric Corp., Standard Control Div. - 


(68) TRANSFORMERS. Bulletin CS- 
801 describes new 3-phase pad 
mounted transformer power centers 
available 15 kv and below through 
3750 kva. Kuhlman Electric Co. 


(69) THROAT FITTINGS. 4-page bro- 
chure illustrates complete line of 
nylon-insulated connectors, elbows, 
bushings, sleeves and nipples—sizes 
from 4 in. up to 6 in. Thomas & 


Betts Co., Inc. 


(70) Om CuTouTs. Bulletin GEA- 
7191 provides information on appli- 
cation, operation and interrupting 
ratings of oil cutouts for electric 
utility and industrial plant distri- 
bution systems. General Electric 
Co. 


(71) ARCHITECTURAL FLOODLIGHT- 
ING is described in 12-page Book- 
let B-8251. Westinghouse Lighting 
Div. 


(72) FLUORESCENT BALLAST for 
plastic signs is described in Bulletin 
PFL-1061. Sola Electric Co. 


(73) SILICONE DIELECTRICS. 20- 
page Booklet S-24 describes two 
basic product groups which have 
been designed to be used in the so- 
lution of heat transfer problems— 
silicone dielectric fluids and com- 
pounds. General Electric Co., Sili- 
cone Products Dept. 
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(74) MorTors. 4-page Bulletin 535 
describes new Series 180 polyphase 
and capacitor single-phase motors, 
rated 4 to 74 hp in NEMA Frames 
182, 184, 213 and 215. Large Mo- 
tors Div., Robbins & Myers, Inc. 


(75) SPEED DRIVES. Bulletin 14B- 
1136 describes operating principles 
of the “StatiFlex” adjustable speed 
drives available in ratings from 1 
to 200 hp. Allis-Chalmers Mfg. Co. 


(76) OIL-TITE PUSHBUTTONS (Type 
OT1) are described in 8-page book- 
let. Westinghouse Electric Corp. 

77) CONTROLS. 12-page product 
guide covers ratings and technical 
data on variable transformers, volt- 
age regulators, synchronous mo- 
tors, magnetic amplifiers and power 
supplies. Superior Electric Co. 


(78) WIRING DEVICES. New book- 
let entitled “Rugged Twist-Lock 
Wiring Devices” explains and cata- 
logs the company’s line of ten dif- 
ferent types and sizes of wiring de- 
vices for portable electrical equip- 
ment. Harvey Hubbell, Inc. 


79) Motors. Standard fractional 
hp motors which are normally car- 
ried in stock are listed in 6-page 
Bulletin 2820. Westinghouse Elec- 
tric Corp. 


(80) RADIANT QUARTZ HEATERS uti- 
lizing quartz lamps with heat 
sources that operate at nearly 
1000°F, or quartz tubes with heat 
sources that heat to 1700°F, are de- 
scribed in Bulletin 49-536. Electric 
Comfort Heating Section, General 
Electric Co. 


(81) ROOM THERMOSTATS, controls 
and humidistat for use with electric 
heating and cooling applications are 
described in Bulletin 49-537. Elec- 
tric Comfort Heating Section, Gen- 
eral Electric Co. 


(82) ANNUCIATOR SYSTEMS. Cir- 
cular describes a new annunciator 
system tie-in with the graphic dia- 
gram of the system on the face of 
the control panel. Graphics, Inc. 


(83) PENDANT and cluster “bullet” 
fixtures designed to meet specific 
architectural needs are illustrated 
in Catalog A4. Stonco Electric 
Products Co. 


(84) SATURABLE REACTORS are de- 
scribed in Bulletin 615 including 
schematics of single and 3-phase 
typical reactor circuits, as well as 
technical data about reactive loads. 
Sorgel Electric Co. 


1M 
PROVE GAMEWELL CAN HELP YOU 


The next time you see a municipal fire alarm box we invite 
you to go up to it and read the name on the box. 9 times out 
of 10 we know you'll see “Gamewell”. That's pretty good 
proof of performance, isn’t it? m You may not realize that 
Gamewell has been the choice of thousands of firms to pro- 
tect industrial, commercial and institutional buildings with 
Flexalarm fire alarm systems inside the building. m Find out 
how our more than 100 years of specialization in the develop- 
ment and manufacture of automatic fire detection and alarm 
systems can solve your alarm system (BUAt Liskin 
installation problems—dependably, eco- 

nomically and attractively. Write The PULL 
Gamewell Company, Department 1403, ; 
Newton Upper Falls 64, Massachusetts. FI RE 
A Subsidiary of E. W. Bliss Company. 


amewell 


FIRST.4sWHEN SECONDS COUNT. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . APRIL, 1962 





-PARK&MASTER 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1962 





Pilot Signals 
for Heaters 


QUESTION V40 — In the plant 
where I work, we have what is 
known as a tile machine on which 
we make ceiling tiles out of insula- 
tion fiberboard. On this machine 
we have some heating irons with 
which the bevel edges of this tile 
are seared. These heaters are con- 
structed using two Chromalox 
tubular elements, each 675 watts, 
230 volts in series and using 460 
volts. Now the problem is, if one 
of these goes out the heating stops 
and causes cull tiles. The produc- 
tion engineer wants to put pilot 
lights on each heater so that if one 
of the heaters goes out, the pilot 
light will immediately let them 
know about it. These heaters have 
thermostats, and I have considered 
using a small contact thermostat 
set just under the heat of the 
heater thermostat so that if the 
iron cools a few degrees under that 
for which the heater thermostat is 
set for it will either turn a light 
off or on, whichever is desired. 

Please let me know what your 
solution to this problem would be. 
—R.A.W. 


ANSWER TO V40—The thermo- 
stat would be nice if you can get 
away with a 25 degree differential, 
so then the heater thermostat is 
set at the top of the 25 degrees, 
while the signal thermostat would 
be at the bottom of the 25 degree 
range. A better system would be 
a capillary, thermocouple, or resist- 
ance thermometer with the reading 
device next to the party who has to 
look at the light. This way you 
can stay at a very narrow differen- 
tial.—H.S. 


ANSWER TO V40—Your problem 
can readily be solved with the addi- 
tional thermostat the way you sug- 
gested. Another still more simpler 
method is the use of control lights. 
They would, however, not work in 
the way of pilot lights, i.e., across 
the heaters. The light would still 
be on even with the heater defec- 
tive. By establishing an artificial 
midpoint, as shown on the accom- 
panying sketch, a positive and non- 
failing indication is available to 
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Reader’s Quiz 


QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 





repairs. Answered by electrical 


out of their experience. 


Bright if heater No.1) 


defective 
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Bright if heater No 2! 
defective 
Note: 
Normal — No potential difference 
between Aand B 
- Size of "L" will determine 
voltage difference between 
Aand B 


Fault 


show immediately when a heater 
failed and which one. 

Use 250-volt bulbs, any wattage. 
To augment safely from failure, 
two bulbs may be paralleled or a 
test switch incorporated as shown. 
With a fault, the voltage between 
A and B will depend on the size of 
the red lamp.—K.H. 


Checking Motor-Lead 
Polarities 


QUESTION W40 — We rewind 
many fractional hp _ split-phase 
stators with three leads. Is there 
any simple method to determine 
specific rotor rotation by checking 
polarities of starting and running 
windings and make final connec- 
tions prior to dipping and baking 
the stators?—H.G.H. 


ANSWER TO W40—Direction of 
rotation may be predetermined by 
checking connections to determine 
polarity or, you may also use a 6- 
or 12-volt battery or some other 
source of low-voltage dc, applied 
to the proper leads. 

With de applied to the windings 
you may then take a small compass 
and check for polarity. Rotation 
will be from auxiliary pole to the 
next adjacent main pole of the same 
polarity. 

For the beginner this also is a 


gi s and industrial electrical contractors 


For every question and every answer published we pay $5.00. 


good chance to check if adjacent 
main poles and adjacent auxiliary 
poles are of proper polarity. For 
the experienced winder this check 
is not necessary but, if you use the 
compass method it only takes a few 
seconds, and if a mistake was made 
it would be much easier to correct 
at this point.—C.E.R. 


ANSWER TO W40—If a starting 
coil is connected so that it has the 
same polarity as an adjacent run- 
ning coil, the rotor will turn from 
the starting coil toward the run- 
ning coil. 

The reason for this is that, when 
connected to the line, the current 
in the starting coil is at a maximum 
a short time before the current in 
the running winding is at a maxi- 
mum. This means that the shifting 
or revolving magnetic pole pro- 
duced by the combination of the 
starting and running winding 
travels from the starting winding 
to the running winding of the same 
polarity. The rotor is dragged in 
the direction in which the mag- 
netism moves. To test the direction 
of rotation after the stator is con- 
nected, a 6-volt battery connected 
to the winding and a compass is 
held inside the stator and will show 
the polarity of the poles.—H.D.C. 


ANSWER TO W40—There are pos- 
sibly a number of methods used to 
determine direction of rotation of 
a split-phase motor. One method is 
by coil polarity. Direction of rota- 
tion is from starting winding coil 
toward running winding coil of like 
polarity or from the north pole of 
the starting winding toward the 
north pole of the main winding. 

Another method is by the use of 
a testing rotor that can very easily 
be constructed from scraps. After 
windings are in place in the stator 
and coil groups connected, leaving 
only two run ends and two start 
ends, pair off one start and one run 
in two pairs, conecting test cord to 
these two pairs. Holding test rotor 
inside stator and approximately 3 
in. from laminations, momentarily 
plug test leads into 110-volt outlet 
or rated motor voltage outlet. Test 
rotor will turn in direction of rota- 
tion. If rotation is wrong, reverse 
starting leads.—A.W.L. 
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Tight, Hot Dipped 
Galvanized Coating 
Gives Added Protection 





Republic GALVITE®, a hot dipped Galvanized Rigid 
Steel Conduit, is fully protected with a bright, uni- 
formly tight, coating inside and out. This zinc coat- 
ing stays tight under normal bending—won’t chip, 
flake, break, or peel. You'll like the look of the fin- 
ished job you get with GALVITE. 

Republic Rigid Steel Conduit is made from uni- 
formly soft steel—made in Republic’s own mills for 
better conduit bending characteristics. Threads are 
clean, sharp, free-running, and zinc protected. Wire 
pulling and pushing are easier because GALVITE has 
a smooth inside lacquer finish with no internal burrs 
or coating projections. It is stocked by leading 
electrical distributors in sizes from '2"’ through 6”. 














Republic also offers baked-on black enamel 
ENAMELITE® Rigid Steel Conduit. Both types are 
furnished to ASA and Federal Specifications, meet 
electrical codes, and are listed by Underwriters 
Laboratories, Inc. 

For complete information about Republic Rigid 
Steel Conduit, call your nearest Republic repre- 
sentative or mail the coupon below. 


wfc 


REPUBLIC STEEL 


STEEL AND TUBES DIVISION 
Cleveland 8, Ohio 
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Compatibility and 
strength characterize 
raceways made of 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION + DEPT. A-4162 
212 EAST 131st STREET, CLEVELAND 8, OHIO 


Please send additional information on the installation 
advantages of Republic Rigid Steel Conduit. 


Name Title 








Company 





Address 





City Zone. State 








High-Visibility Heavy-Duty 
NEOPRENE CORDS & CABLES 
FROM THE BRONCO STABLES 


ONLY ITS COLOR IS YELLOW 





YELLOW NEOPRENE [ew 


... inside it’s got all the courage and stamina bred into the Bronco line of electrical cords and cables. 


Broncolor Yellow supplies industry with the high-visibility, tough and flexible neoprene jacket it has 


long wanted. The color is bright and clear, is easily seen, prevents accidents, identifies circuits. 
It discourages pilfering, too. The color identifies Broncolor as company property. For complete iden- 
tification, company name can be branded* into the jacket when a minimum production run is ordered. 


Normally ““BRONCOLOR NEOPRENE,” type, number of conductors, size, and rated voltage are molded* 
into the jacket, permanently, at precise two foot intervals. Broncolor has many advantages over 
other types of colored cords. For example, an overload won't melt off the neoprene jacket. At low 
temperatures Broncolor retains its flexibility, doesn’t crack. Ozone won't break it down. And, when 
run through a tight packing gland, the Broncolor jacket will not ‘cold flow.” Broncolor Yellow is 


compatible with several brands of patented neoprene plugs now available...can be molded. Type SO, 


600 volt, and Type SJO 300 volt cords in popular sizes with 2, 3, or 4 conductors are carried in 
stock in a nationwide network of Bronco servicenters. All types of W, G, welding, and control cable 
can be made to order providing runs are long enough. Other Broncolor hues available on production 
run orders are green, red, blue, and gray. Whenever the best in color is mandatory, Broncolor Yellow 
Neoprene is first choice, an investment in continuous production. 


*U.S. Patent No. 2867001 


SOLD NATIONALLY THROUGH 
ELECTRICAL WHOLESALE DISTRIBUTORS 


BRED FOR STAMINA 


WESTERN INSULATED WIRE COMPANY 


Woh Va) 4-1-1 eel- Wm OF- Tih fel aalr:| 





Can You Answer 
These QUESTIONS? 


QUESTION E41—A low-impedance 
power transformer is used to fur- 
nish power for a 2,000-hp induction 
motor as shown in sketch below. A 


{38 Kv 3¢ 
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Diff 
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13.8/2.4 Kv 
¥, 


3g 50% 





ent 





question has been raised as to 
whether the neutral leads of the 
wye connected motor should or 
should not be grounded if the dif- 
ferential overcurrent relay is to 
operate properly.—V.M.M. 


QUESTION F41—We are planning 
a dimmer control for our audito- 
rium lights. The total load will be 
approximately 20 kw. We need two 
remote-control rheostats, one on the 
stage, and one at the rear door. 
These controls should work inde- 
pendently, i.e., either should com- 
pletely and independently control 
the lights (similar to 3-way 
switches with variable light con- 
trol). We have been told that this 
type control is not available. 

With the present state of elec- 
trical development, this is difficult 
to believe. Where can such control 
be purchased or what we can do to 
make this ourselves ?—J.A.M. 


PLEASE SEND IN 
YOUR ANSWERS BY MAY 15 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... APRIL, 1962 





COMPLETELY BUSSED 
TO GO UP QUICKE 


levee 

METERING SYSTEMS are com- 
plete devices! I-T-E does the bussing in the 
factory so you don’t have to wire on the job! Only 


two major components to connect — main dis- 

connect and meter-breaker section. The elimina- M FTE fa N 

tion of separate wireways means faster installa- 

tion and more meters in less wall space. Complete 

bussing also assures lower total cost. You merely 

wire in service to the main disconnect . . . and 

wire out distribution from the breakers. | | 
Wall mounted meter centers are available for 

services through 600 Amps. Free standing island 

type meter centers are available for services 


through 2000 Amps. Installations from the smallest 
up to 100 or more meters are no problem with these 


superior designs. 
DESCRIPTIVE BULLETIN AVAILABLE! | | | | | 
For additional information on famous-quality I-T-E 
Metering Systems, ask for Bulletin 9001 from your 
I-T-E Authorized Distributor, local I-T-E District 
Office, or write to I-T-E Circuit Breaker Company, 0 
125 Bennett St., N. W., Atlanta 9, Ga. 


for the Contractor who is Proud of his work 
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I-T-E CIRCUIT BREAKER COMPANY 


WALKER DIVISION 
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Questions on the Code 


Answered by: 


R. L. LLOYD, Electrical Safety Engineer, National Bureau of Standards, Washington, D. = 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


READERS are invited to submit questions regarding the National Electrical Code and its pratical applica- 
tion to this Department. Questions are answered by the consulting editor whose initials appear at the end 
of each item. The views and opinions expressed are, in each instance, those of the individual consultant 
replying and are not necessarily those of his employers, of this publication or of a Code-making committee 
or panel on which he may serve in an official capacity. 


Grounding 
Service Neutrals 


Q In the Proposed 
@ ments of the 1959 Edition 


of the National Electrical Code, 
NFPA No. 70-PR, on pages 82 and 
83 a proposal is recorded to require 
that to a building 
is supplied from a system having a 
grounded conductor, the grounded 
ctor shall be run to the serv- 
ice disconnect means and within the 
service disconnect 
shall be bonded to the 
equipme nt ground.” This proposal 
concerns Se ction 250-51. 

{nother proposal concerns Sec- 
tion 250-52, Grounding a Circuit 
which states: “The 
grounding conductor shall be con- 
nected to the grounded circuit con- 
ductor within the enclosure of the 
service disconnecting means on the 
supply side of the service discon- 
means.” It is also recorded 
that the panel recommended the ad- 
dition of a fineprint note after Sec- 
250-52. The fineprint note 
would read: “It is recommended 
that high-capacity have 
the grounding conductor connected 
to the grounded circuit conductor 
within the service-entrance equip- 
ment enclosure.” Under the panel 
comment the following will be 
found: “These proposals involve a 
requirement that the grounding 
conductor be connected to the 
grounded circuit conductor within 
the enclosure of the service discon- 
necting means. In the majority of 
residential and other low-capacity 
services this connection is accom- 
plished by the ordinary wiring ar- 
rangements. Some arrangements 
that vary from this, notably that 
used by the REA, appear to be sat- 
isfactory. The panel, therefore, saw 
no reason for a mandatory change 
in the code but agreed to a recom- 
mendation in the form of a fine- 
print note. This, together with the 
changes recommended in Section 
250-23, is expected to accomplish 
the intent of the present proposals.” 

The panel’s recommendations 
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concerning Section 250-23 is as fol- 
lows: “Where the secondary system 
is grounded at any point, the 
grounded conductor shall be run to 
each individual service. This con- 
ductor shall be not smaller than the 
required grounding conductor 
specified in Table 250-94(a)” with 
a fineprint note as follows: “The 
requirement for running a 
grounded conductor to each individ- 
ual service will become effective 
January 1, 1964.” 

What method of grounding is 
referred to in the code panel’s com- 
ments regarding residential and 
other low-capacity services ?—F.C. 


A As an example, the sketch 
e shows a method of ground- 
ing that is widely used in Ten- 
nessee and is an example of the 
grounding connection such as is re- 
ferred to in the above-mentioned 
comments. Notice that the ground- 
ing conductor running from the 
neutral of the service drop to the 
driven ground rod is attached at a 
point outside and ahead of the 
service-entrance equipment. The 
grounded neutral continues 
throughout the entire installation. 

If the residence or building in- 
volved did not have a metallic water 
piping system meeting code re- 
quirements, grounding would be 
acceptable as shown. However, if a 
water system is available, ground- 
ing would be required as is shown 
in the drawing from the service 
equipment to the water line, or 
could be made at any point on the 
line side of the service equipment. 
Our State requirements are that if 
the water system is a home water 
system, or if insulating fittings 
such as plastic have been used, an 
approved supplementary ground is 
required in addition to the water 
system. In practically all cases the 
driven rod is the method used, and 
in a large majority of cases the 
method of connection to the driven 
ground is as shown. We feel this 
is a safety measure due to the fact 
that the meter reader can keep 
check on the connections as they are 
in plain view. There is also a strong 
belief that this method of ground- 
ing where service-entrance cable is 
used is a better method of ground- 
ing than if the connection is made 
past the service-entrance cable. 

Prior to the time this method of 
grounding was used, we had many 
cases reported of ruptured service- 
entrance cable after electrical 
storms. It is seldom that we ever 
hear of such since changing to this 
method of grounding. The equip- 
ment grounding conductor would 
terminate in the service equipment 
at the grounding busbar unless the 
special permission rule is used. The 
grounding busbar is bonded to the 
frame.—R.E.W. 
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So Simple- 
So Rugged 


Nothing Can 
Go Wrong! 


Bulletin 702 
Contactor 














Here are the new contactors in the Bulletin 715 Size 1 two-speed 
starter, equipped with a block type overload relay for each speéd. 


Allen-Bradley’s New Contactor and Starter Design 


ASSURES LONG, TROUBLE FREE LIFE 


Just take a look at this design! A rugged die 
casting supports the entire mechanism. The 
new weld-resistant cadmium oxide silver 
contacts are enclosed —the interrupting ca- 
pacity per rating is tremendous. An exclu- 
sive pressure molding process provides the 
coil with an “armor” against the worst 
possible atmospheric conditions. The pa- 
tented solenoid has a built-in air gap which 
cannot close and result in eventual ‘“‘stick- 
ing’”’ due to residual magnetism. The new 
overload relays are “‘trip-free’’ and truly 
‘“*tamperproof”—they’re reliable no matter 


Member of NEMA 


ALLEN-BRADLEY | 


what the atmospheric conditions may be. 
What is there left to go wrong and cause 
trouble in the field? Nothing! And to top 
off the reliability of the design itself— 
there’s a complete new family of enclosures 
which add definite eye appeal, as well as a 
closer “‘fit’? against dust than any other 
make of Nema 1 enclosure. 


For full details on these new Bulletin 715 
starters, please write today for Publication 
6100: Allen-Bradley Co., 1316 S. Second 
Street, Milwaukee 4, Wisconsin. 





Bulletin 716 Size 1 
combination two-speed 
starter with fusible 
disconnect switch in 
Nema Type 1 enclosure. 


4-01-2 











The Bulletin GO9 Manual Starter 
Has Become An 
INDUSTRY STANDARD 


BULLETIN 609 SIZE 1 
in Nema 1 general 
ella eles-1-M-lale eile es 


Its So Simple— 


©. OUk I = 


For more than 30 years, millions of these 
Allen-Bradley Bulletin 609 manual starters 
have given day-in and day-out service with- 
out trouble or maintenance. 

The rugged switch mechanism provides 
a positive ‘quick-make and quick-break”’ 
snap action. Contact teasing is thus made 
impossible and contact life is prolonged. 
The double break, silver alloy contacts 
never need attention. The solderpot overload 
relays assure reliable and permanently ac- 
curate motor protection against burnouts. 
Even bad atmospheric conditions cannot 
affect the reliability of this protection. 


ALLEN-BRADLEY 


Free- 


Besides the attractive Nema 1 enclosure, 
the Bulletin 609 starting switches can be 
furnished in Nema Type 4 watertight, 
weatherproof enclosures, and Nema Type 7 
enclosures for use in hazardous locations. 
All have a white interior — for ease in wiring 
in dark places. 

Where manual motor control can be used, 
you'll get the most for your money when 
you ask for the A-B Bulletin 609—carried 
in stock by all Allen-Bradley distributors. 
Allen-Bradley Co., 1316 S. Second St., 
Milwaukee 4, Wisconsin. In Canada: 
Allen-Bradley Canada Ltd., Galt, Ontario. 
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Manual Reversing and Two- 
Speed Starters Available in 
Size O and Size 1 Ratings. 
Both Bulletin 609RS (re- 
versing)and Bulletin 609TS 
(two-speed) switches are 
mechanically interlocked. 
Each contactor is equipped 
with two overload relays. 


QUALITY 
MOTOR CONTROL 








NEW SUBSCRIPTION APPLICATION CARD 


YES SIR! | want to know the latest electrical estimating, wiring and maintenance 
methods! Enter my subscription to ELECTRICAL CONSTRUCTION & MAINTENANCE 
for a full year’s service (13 helpful issues) for only $3.* 
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Conductor 
identification 


Q Do the colors specified in 
* Section 210-5 of the NEC ap- 
ply to conductors in raceways ter- 
minating at 3-way and 4-way 
switches ?—H.R.R. : 


A Yes. The colors required for 
e multi-wire branch circuits 
apply to those circuits when used 
to feed lights provided with 3-way 
and 4-way switches. On a single 
circuit, only one color would be con- 
cerned with respect to switching as 
the neutral would be carried 
through directly to the fixture. 
With all conductors in one circuit 
going to the switch terminals being 
of the same color, they can be iden- 
tified by using stripes, tape mark- 
ing or tags, where such additional 
identification may be desirable.— 
R.L.L. 


Embedding 
Cable Units 


Q In Paragraph 422-35(f), the 
* following is stated: 


“In dry board installations, the 
entire ceiling shall be covered with 
gupsum board not exceeding 4-in. 
thickness. The void between the 
upper layer of gypsum board and 
the surface layer of gypsum board 
shall be filled with thermally con- 
ducting plaster or other approved 
material.” 

In the latter part of this state- 
ment the requirement is that the 
void between the upper layer and 
surface layer of the gypsum board 
be filled with thermally conducting 
plaster or other approved material. 
Please give an acceptable method 
of filling the void with plaster ma- 
terial.—C.M.M. 


A In our area two methods of 

* filling the void with plaster 
are used. The one most widely used, 
and apparently doing the best job, 
is for the plastering contractor to 
install plaster direct to the upper 
layer of gypsum board after the 
cable has been stapled in place, 
using the cable as the screen or 
guide for the thickness of the plas- 
ter installed. This assures that the 
cable is completely embedded be- 
fore the surface layer of gypsum 
board is applied. Manufacturers in 
their instruction sheets caution 
against the use of insulating aggre- 
gate. Instruction sheets usually 
warn the plasterer not to disturb 


ees. 


bee Cet ae pe ee oe x aa an 

“From a drilled hole twice the diameter of another, four times the amount of material 
must be removed and four times as much energy is required to remove it.’’ A 14 x 20 
machine screw anchor requires a 14” hole, 1” deep. The same size genuine RAWL- 
PLUG requires a 14” hole, 1” deep. You work four times harder to drill a hole for 
the machine screw anchor than for the same size RAWLPLUG. In other words, you'll 
drill 48 holes for RAWLPLUGS in the time it takes to drill 12 holes for machine screw 
anchors. RAWLPLUGS save on labor. Save money, too, because the RAWLPLUG as- 
sembly (anchors, screws, drill) costs 14 less than the same size machine screw 
anchor. Full details on Rawiplugs are available in our 48-page pocket-sized ‘‘Hand- 
book of Masonry Anchoring.” Send for your free copy. 


Please send copy of ‘‘Handbook of Masonry Anchoring.” 


Name 
Firm 
Address . 


The Rawiplug Company, Inc. 
212 Petersville Rd., New Rochelle, N.Y. 
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“You can’t beat G-E “A207 
that meets a building’s 


... Says Mr. Walter J. Powers, President 


iste hr, oe . Rs 


“We’re more than pleased with General Electric FLEXWAY 
Wiring,” says Mr. Powers, President, Powers Electric Co., Inc., 
Electrical Contractors, Providence, R. |. “This 700-foot installa- 


New G-E FLEXWAY Wiring is grounded for 
extra safety, and U.L.-listed. Available with double 
grounding outlets rated 15A, 125V AC; 15A, 250V; 
or 20V, 125V AC—plus single-pole and 3-way, 


tion we put in a new furniture store, showed us that General 
E,ectric FLEXWAY is more economical besides offering many 
other advantages over older surface-mounted systems... 


quiet-type switches, 15A,120-277V AC. 

Ask your G-E Wiring Device Distributor for 
details, or write: General Electric Company, 
Wiring Device Department, Providence 7, R. I. 
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Wiring for a system 
needs now and later, too” 


Powers Electric Co., Inc., Electrical Contractors, Providence, R. I. 


' 


“Switches and outlets can be located any- “Outlets are just pushed in wherever you 
where, now or later, in the G-E steel raceway on want them. You don’t even cut or strip the wires. 
any type of construction. It becomes a baseboard, Clamp-type, insulation-piercing terminals do a 
door trim, or molding. good job. 





“Switches go in doorway trim or any place “Changes, additions or replacements are easy 
along the raceway. Covers, cut on a handy tool, with G-E FLEXWAY Wiring. Wires can be exposed 
close in spaces between devices and fittings, com- in seconds with an offset screwdriver. Covers snap 
pleting the system. tightly back in place.” 

*Trade-mark of General Electric Company 


Progress ls Our Most Important Product 


GENERAL @@) ELECTRIC 
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Unretouched “after” photo 


shows SpoMelter 


at work in South Bend! 


WINTER 1962: 


Here's pictorial proof of the promise, 
“No more snow to shovel” on walks, 
drives, ramps, shipping docks which 
are Sno-Melter equipped! Snow-free 
walk in front of modern McGann 
Securities Co. offices, South Bend, 
shows where electric Sno-Melters were 
installed months ago. 


SUMMER 1961: 

Installation Was Fast! 

As concrete crews poured and spread, 
electricians unrolled pre-assembled 
Sno-Melter mats right behind them. 


While concrete sections were leveled, 
well-tagged Sno-Melter lead wires 
were fed into pre-arranged junction 
boxes. Electricians were out of way by 
time top 1%” of concrete was poured. 


Write for engineering data, catalog. 


basy-HEAr.... 


“Electric Snow Removal Equipment” 
Dept. ECM, New Carlisie, indiana 


ELECTRICAL 


the relative position of the cable 
runs and to avoid jabbing into the 
plaster with a trowel. Plastering is 
always done lengthwise with the 
wire in order not to disturb the 
position of the cable that has been 
installed. After plastering in the 
cable, the surface layer of gypsum 
board should be applied. 

The other method is to apply non- 
insulating aggregate to the upper 
side of the surface layer of gypsum 
board with a notched trowel, mak- 
ing sure that enough aggregate is 
placed on the gypsum board to com- 
pletely embed the cable that has 
been installed to the upper layer of 
gypsum board fastened to the ceil- 
ing. As soon as the aggregate is 
applied to this gypsum board, and 
while the aggregate is still soft, 
the surface layer is lifted against 
the ceiling forcing the plaster 
around the cable, and the board 
nailed in place. Manufacturers of 
this type cable, which carries a 
listing by UL for this purpose, will 
have complete instruction sheets 
covering installation procedures.— 
R.E.W. 


Location of 
Emergency Switches 


Q In a large school which has 
* “ : mapa 
a combination auditorium- 


gymnasium with a seating capac- 


ity for 1500 people, the control 
switches for all lighting, includ- 
ing exit lighting, are located in a 
corridor adjacent to the combina- 
tion auditorium-gymnasium. On 
more than one occasion pranksters 
have turned off all lights in the 
auditorium-gymnasium while pro- 
grams are underway with large 
crowds attending. 

Does such location of control 
switches meet code requirements? 


—K.P. 


A No. Section 700-14 states 
““° that “Emergency illumina- 
tion shall include all required exit 
lights and all other lights specified 
as necessary to provide sufficient 
illumination.” 

Section 700-18 states that “The 
switch or switches installed in 
emergency lighting circuits shall 
be so arranged that only authorized 
persons will have control of emer- 
gency lighting with certain 
exceptions. The exceptions men- 
tioned in this section do not per- 
tain to the condition as you de- 
scribe it. 

Section 700-19(a) states that 
“All manual switches for control- 
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ling emergency circuits shall be in 
locations convenient to authorized 
persons responsible for their actua- 
tion. In places of assembly such as 
theaters a switch for controlling 
emergency lighting systems shall be 
located in the lobby or at a place 
conveniently accessible thereto.” 

I am quite sure that some pro- 
vision can be made to prevent oc- 
currences such as you describe, and 
such should be made in order that 
the chance of panic will be mini- 
mized.—R.E.W. 


Number of Receptacles 
per Circuit 
How many receptacles may 


Q, be placed on a single branch 
circuit in a dwelling ?—W.F.G. 
A The 15-amp receptacle in a 

e dwelling, other than those 
on the appliance circuits, may be 
considered as an outlet for general 
illumination and there is no limit 
to the number that can be placed 
on a single branch circuit as in- 
dicated in the note following Table 
220-2(a). Each such branch circuit 
is, however, required to carry its 
proportional share of the total load 
and the fineprint note in Para- 
graph 220-3(a) recommends a limit 
of 500 sq ft per branch circuit. This 
does not mean that a single branch 
circuit can feed only the area 
covered by a specific 500 sq ft. It 
is acceptable to have several cir- 
cuits carried into every room in a 
dwelling included in the watts-per- 
sq-ft calculation provided the actual 
load (number of receptacles) is 
equally distributed. The minimum 
number of receptacles is indicated 
in Paragraph 210-22(b) plus those 
required for other loads. There is 
no limitation on the maximum num- 
ber. The number of receptacles on 
each appliance circuit is also not 
limited in number as covered in the 
fineprint note at the end of Para- 
graph 220-2(b).—R.L.L. 


Grounding Appliances 
in Trailers 


Q In the NFPA Publication 
© No. 501B, Standard for Fire 
Prevention and Fire Protection in 
Mobile Homes and Travel trailers, 
published in May 1961 under Item 
444, Appliances, the following state- 
ment is made: “All factory-in- 
stalled appliances shall be effec- 
tively grounded by means of an ap- 
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PUSHBUTTON CONVENIENCE...IN A PUSHBUTTON WORLD. A MODERN 
EXCLUSIVE WITH ALL BULLDOG PUSHMATIC® CIRCUIT BREAKERS. 
BUY OPERATING CONVENIENCE, TOO. BUY PUSHMATIC. CONTACT YOUR 
I-T-E DISTRIBUTOR OR YOUR LOCAL I-T-E SALES OFFICE TODAY. 


Write for your copy of 


| |-T-E CIRCUIT BREAKER COMPANY | 


BOX 177 « DETROIT 32, MICHIGAN in Canada: 80 Clayson Rd., Toronto, Weston, Ont. 











SPECIFY THE FITTING OF 


THE “PROS” ON THE JOB 
...OR AT YOUR SUPPLIER 


UL 


SET SCREW OR INDENTER E.M.T. 
COUPLINGS & CONNECTORS 


110) BO) | ot od | a O) Oo 
. 
U.L. APPROVED 
CONCRETE TIGHT 
° 
PRE-SET STAKED SCREWS 
e 
EXTRA 
HEAVY DUTY LOCKNUTS 
e 
ZINC CHROMATE 
OVERPLATING 
8 
ALL SIZES 2” to 2 


WRITE FOR SAMPLES AND PRICE LIST 


ELECTRICAL TUBULAR PRODUCTS, inc. 


74-16 GRAND AVENUE, MASPETH (NYC) N. Y. 
DEfender 5-8000 


proved grounding-type plug or per- 
manent wiring method. No appli- 
ances shall have their frames or 
enclosures connected to the neutral 
Following the above, 
the fineprint note “This 
requirement specifically disallows 
the permission given in the Na- 
tional Electrical Code for the 
grounding of certain appliances to 
the neutral conductor.” 

Does this mean that in the wir- 
ing for an electric range where the 
method of wiring is cable that it 
will be necessary to have a 4-con- 
ductor cable where such range re- 
quires two ungrounded conductors 
and a neutral conductor ?—T.P.B. 


A Yes, or other approved meth- 
Ze ods of grounding may be 
used such as permitted in Sections 
250-57 and 250-59. You will also 
note Item 445 of 501B states that 
“the neutral conductor shall not be 
grounded within or on the trailer.” 
R.E.W. 


conductor.” 
states: 


Uses of NMC Cable 
Is Type NMC cable suitable 


Q. for installation in the hollow 


spaces of an outside masonry-block 
wall of a building which tis below 


grade ?—T.R.S. 
A The installation described in 

e your question would be in ac- 
cordance with the NEC provided 
that the NMC cable satisfies the 
provisions of Article 336—Non- 
Metallic Sheathed Cable. The per- 
mitted uses of Type NMC non- 
metallic sheathed cable are de- 
scribed in Paragraph 336-3(b) 
which states: “Moisture and Cor- 
rosion-Resistance Type NMC. This 
type of non-metallic sheathed may 
be installed for both exposed and 
concealed work in dry, moist, damp 
or corrosive locations, and in out- 
side and inside walls of masonry 
block or tile. Where embedded in 
plaster or run in a shallow chase in 
masonry walls and covered with 
plaster within 2 in. of the finished 
surface, it shall be protected 
against damage from nails by a 
cover of corrosion-resistant coated 
steel at least *s in. in thickness and 
} in. wide in the chase or under the 
final surface finish.” 

Prohibited uses of Type NMC 
cable, as stated in Paragraph 
336-3(¢c), are: (1) as service-en- 
trance cable, (2) in commercial 
garaves, (3) in theatres or assem- 
bly halls with capacities exceeding 
200 persons, (4) in motion picture 
studios, (5) in storage battery 
rooms, (6) in hoistways, (7) in any 


hazardous location, and (8) em- 
bedded in poured cement, concr te 
or aggregate. Subparagraph (3) 
includes the pertinent ccde rule 
of Article 520 affecting uses of the 
cable in question.—R.L.L. 


NEC Official 
Interpretation 


NFPA’s National Electrical Code 
Committee has released an official 
interpretation of a section of the 
current National Electrical Code. 
The subject of the interpretation 
clarifies application of Article 511 
to an automotive instructional area 
which is part of a school building. 

The official text of the interpre- 
tation follows: 


INTERPRETATION NO. 472 


Statement: An automotive in- 
structional area of about 600 sq 
ft is provided at approximately 
grade level as part of the industrial 
arts facility of a school building. 
The area is not cut off from the 
rest of the building and is _ pro- 
vided with normal! air ventilation. 
The area is provided with an over- 
head door which provides access to 
the outside. 

A number of test stands (three 
to five) mount automotive engines 
which are disassembled, reassem- 
bled, and operated as part of the 
instructional Two com- 
plete vehicles also may be operated 
and/or tested in this area. 
Question: Is it intended that the 
electric wiring and equipment of 
this area be subject to the require- 
ments of Article 511? 

Answer: Yes. 


process. 


HONORARY MEMBERSHIP in Interna- 
tional Association of Electrical Inspectors 
is conferred on Clarence A. Wingfield 
(right), Chicago, devoted secretary-treas- 
urer of the Illinois Chapter. Imme- 
diate past-chairman William P. Hogan, 
Jr., presents certificate and gold card to 
him at recent 32nd annual Chapter 
meeting. 
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THESE PATTERNS PRODUCE 
40% SAVINGS 
ON ELECTRICAL FRAMING 


Fluorescent fixture mounts, cable troughs, pot head and switchgear 
supports—only your imagination limits the number of framing jobs you 
can economize with Acme Steel AIM Brand Slotted Angle. Its exclu- 
sive pattern of slots and holes permits complete design freedom. One reliant sent 9 Sim 
material can handle every job to cut your framing costs as much as 40%. and disconnects in this incoming lines 
Slotted angle comes ready to install. Simply shear lengths to size, pactannedaanereeans 
bolt together and the job’s done. Precision fitted connections can’t 
loosen or wrack. Best of all, Acme Steel Slotted Angle accepts standard 
electrical fittings without reaming or special adapters. Saves space too. 
120 ft. of slotted angle—in 10 or 12 ft. lengths—takes no more room 
than a 2 x 4! 








See the many ways this versatile material can cut your framing costs. , SA Runs of cable trough are an easy 

A distributor in your city carries AIM Brand Slotted Angle. For his | an Se Se ape Cae S 
a : ea : / specifications change, you're 

name and free copy of illustrated ‘idea’? brochure, write or call: <j money ahead. Simply add or re- 
Fabricated Materials Division, Acme Steel Company, Dept. EAD-42, org? Rages © man see 


= . o . requirements 
135th St. & Perry Ave., Chicago 27. INterocean 8-9500. 











| wertittt 
a! a 
“maaane! 


Even save 40% on shop storage racks, benches, carts. Acme Steel Shop Equipment 
comes in over 300 pre-cut, ready-to-assemble types and sizes. 








No other type of conduit is so easy to cut...costs so little to install 


And fast, easy cutting on the job is only one of the reasons Alcoa aluminum electrical rigid conduit costs less to 
install. It’s much easier to thread, too, using a sharp regular die. Much easier to bend. Much easier to carry and 
position, because it weighs only one-third as much as steel. GO Competitively-priced Alcoa aluminum conduit 
has a smooth, specially-lubricated interior that makes cable-pulling go a little faster. It is naturally corrosion- 
resistant: needs no painting or other protection. It’s non-magnetic. Non-sparking. 0 Alcoa aluminum rigid 
conduit, in short, makes a better installation at lower cost. Find out for yourself: ask your Alcoa-Rome repre- 
sentative or distributor for facts and figures. Or write Rome Cable Division of Alcoa, Dep7-42,JRome, N. Y. 


A 





ROME CABLE 
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DON’T PAMPER IT! 
Whether it’s for a 

mine or foundry, a 
forge shop or produc- 
tion line—or anywhere, 
try a Westinghouse 
starter. Test it on your 
toughest jobs, use it on 
all. You will find it’s 
the most rugged motor 
starter you can buy. 
Ask your Westinghouse 
salesman or distributor 
for a demonstration 
that proves it. Or 

write Westinghouse 
Electric Corporation, 
Standard Control _ 
Division, Beaver, Pa. 

You can be sure...if it’s Westinghouse 





In the News 


Second Electric Heat Symposium Big Success 


More than 3000 electrical industry personnel attend three days of general 


sessions and specialized seminars on all aspects of electric comfort heating. 


HE Second Electric Comfort 

Heating Exposition and Sym- 

posium, sponsored by NEMA’s 
Electric Comfort Heating Equip- 
ment Section, attracted 3171 elec- 
trical contractors, manufacturers, 
dealers, engineers, utility person- 
nel, and others to Chicago’s Sher- 
man House on March 19-21. 

The proceedings were designed to 
promote more rapid engineering 
and scientific progress in the appli- 
cation of electric heat through the 
delivery of technical papers, discus- 
sion groups, and commercial ex- 
hibits; to serve as an educational 
medium for those less familiar with 
the art; and to further the promo- 
tion and marketing of electric com- 
fort heating equipment. 

General chairman of the exposi- 
tion Robert D. Graham, gen- 
eral manager, Electric Comfort 
Heating Section, General Electric 
Co., Louisville, Ky. The equipment 
of more than 50 electric heating, 
control, and insulation manufac- 
turers was on display, much of it 
indicating considerable improve- 
ment in design and performance 
over that exhibited during the first 
exposition in 1960. 

In opening rvmarks, Stanley B. 
Aronson, chairman of NEMA’s 
Electric Comfort Heating Equip- 
ment Section and sales manager of 
Berko Electric Mfg. Corp., Jamaica, 
N. Y., announced NEMA’s estimate 
of 1.2 million electrically heated 
homes in the United States today, 
with expectations of 1.5 million by 
the close of 1962, 2.5 million by 
1965, and 6 million by the end of 
this decade. 

Joseph F. Miller, NEMA’s man- 
aging director, urged the industry 
to build top-quality equipment and 
to create an atmosphere in which 
“competition will be in the direction 
of making the best product and 
thus creating a greater consumer 
demand.” 

Addressing the symposium at the 
industry luncheon, Donald S. Ken- 


was 


field has been relatively high since 
the end of World War II, he said, 
the United States is far ahead in 
terms of both output and capabil- 
ity; each year we generate more 
than three times the electricity pro- 
duced in the Soviet Union. 

Following are highlights of some 
of the papers presented during the 
3-day symposium. 


Electrical Contractors 


The new sales program being de- 
veloped by the National Electrical 
Contractors Assn. was announced 
by Matthew J. Sherwood, NECA’s 
director of marketing service. The 
program is to provide a contractors’ 
training course which will put the 
contractor in a position to offer a 
certified, bonded and guaranteed 
electric heating comfort system in 
a complete package sale. 

Charles P. Butz, Butz Electric 
Co., Zion, Il]., urged contractors to 
attend electric heating schools con- 
ducted by their local utilities. ... 
Reuben Sell, Sell Electric Co., Mis- 
sion, Kan., recommended that init- 
ial sales effort be directed within 
the electrical industry so that the 
benefits of electric heat could be 
sold from experience. ... G. B. 
Thornton, Thornton Electric Co., 
Niles, Mich., described his com- 
pany’s heating activities which in- 


creased from four installations in 





1954 to an anticipated 150 complete 
electric heating installations in 
1962, including the necessary ther- 
mal insulation in each job. 


Power Supplies 


Aspects of utility promotion and 
operating policies with respect to 
electric heat were outlined by more 
than a dozen representatives of 
public and private suppliers. Paul 
W. Emler, vice president, American 
Power Service Corp., New York, 
stated that “utilities with the low- 
est residential rates have, almost 
without exception, the highest killo- 
watt-hour use per customer. More 
electric load actually makes possible 
lower rates than are possible with- 
out such load and growth.” He 
added that utility growth is brought 
about by adding new customers, de- 
veloping existing markets, and ex- 
tending service through new prod- 
ucts and new uses. “Our failure to 
develop the heating market would 
be an admission that we are not in- 
terested in future growth.” 

W. L. Byrne, manager, Utility 
Marketing Services, Ebasco Serv- 
ices, Inc., New York, said that utili- 
ties are now convinced electric heat 
is a good load. “None of the effects 
that once were feared have mate- 
rialized. It is beginning to do a 
job of balancing high summer peaks 
and helping to stabilize load factors 


nedy, chairman of the board and 
president of the Oklahoma Gas and 
Electric Co., discussed the genera- 
tion of electric power in Russia. Al- 
though Russia’s growth rate in this 


MEA OFFICERS elected 7t the recent annual convention of the Minnseota Elec- 
trical Association in Minneapolis include: (L to R) manager—Harry W. Kane, 
Minneapolis; secretary—A. O. Killmer, Osseo; treasurer—LeRoy Hauer, Little 
Falls; vice president—Louis Kasperek, LeSueur; advisory director at large— 
S. J. Berquist, Litchfield; and president—Robert DeWar, Fairmont. 
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which had slipped to precarious po- 
sitions in some sections of the coun- 

. | try. Diversity from increasing sat- 

| urations is enabling distribution 

| costs to be spread over a wider base, 
a eee Seen Shey od controls! | thus diluting fixed costs.” 

Rees line of oil-tight, chrome-plated control W. R. New, chief of TVA’s Mar. 
ket Analysis Branch, gave informa- 
tion collected from TVA systems. 
“Summer air conditioning, together 
with the greater importance of ma- 
jor appliances that are used year- 
round, is now developing summer 
loads rapidly enough that the rates 
of increase in summer and winter 
are about the same,” he said. On 
the average, the electrically heated 
home in the TVA area has 12 to 13 
kw of connected load and contrib- 
utes about 6 kw of demand during 
the summer peak. _ Electrically 
heated homes average 21,000 kwhr 
a year, compared with 5,500 kwhr 
for homes without electric heat. 
“Although annual load factors go 
down as the saturation of electric 
heat increases,” he said, “there are 
many compensating factors which 
result in increased load growth and 
reduced costs, both in capital in- 
vestment and in operating costs.” 

Guaranteed operating costs were 
described by Robert A. Moore, resi- 
dential sales supervisor, Sacra- 
mento Municipal Utility District, 
Calif. He stated that the Sacra- 


New compact Rees control mento Valley Electrical League has 


undertaken to pay 50% of any op- 

h ls f th ? erating cost in excess of the esti- 

takes t e D ace 0 ree e mate over an initial 3-year period. 

The league set up standards to in- 

sure adequacy and to aid electrical 

contractors in the proper design and 
layout of the system. 

All types of dependable pushbuttons, signal lights, switches, potentio- T. M. McDaniel, Jr.. Southern 
meters and other units feature original Rees single circuit blocks with California Edison Co., Los Angeles: 
convertible contacts. Quality construction, chrome-plating and extreme It is easier to sell electric heating 
reliability —makes Rees the most advanced line on tne market today! by the houseful as a Gold Medal- 
; lion Home than to sell a home with 


Another new concept from the reliable 


This space-saving new 3-in-1 control has a pull to start, pilot light and 
safety push to stop—all in one compact unit! It’s one example of the 
wide variety of Rees single hole mount controls for every application 


What’s more, Rees offers all styles of rugged heavy-duty pushbutton Pee he as ; le, 
controls for condulet mounting. These cost saving units are completely rego (gyms: age be 
oil, water and dust tight for full protection on the roughest jobs. Send Ri ny El seks tai , . “4 Con y 
today for all the facts on the entire “REES-RELIABLE” line! ent nig lag ter gins ok i 

: Columbia City, Ind.: The utility 
must adopt standards, educate the 
installers and the public, and police 
the requirements so that both the 

company and the consumer are pro- 

mene | tae iene tected. .. . Ralph F. Lipps, power 
use director, Corn Belt Power Co- 
e f ; operative, Humboldt, Iowa: Our 
a Ve; studies and controlled tests show 
that electric heat is the type of load 

CONTROL UNITS LIMIT SWITCHES Pn pa APE FOOT SWITCHES we power suppliers have been wait- 
ing for. Electric heat does not add 
to the system peak in as high a pro- 
MACKWORTH G. REES pea as it adds to the off-peak 

ours. 

R. F. Plymire, vice president of 
sales, Pudget Sound Power & Light 
Co., Seattle: Our study of test 
MANUFACTURERS OF QUALITY EQUIPMENT SINCE 1929 homes showed that the electric com- 











Division of —Aws Industrial Corporation 
1575 E. FOREST AVE. + DETROIT 7, MICHIGAN 
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The Handsome “New Look’ in 


Effective Outdoor Luminaires 
Developed by HOLOPHANE 
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Crisp, streamlined contour ard modern styling—have made this new Wide-spred Recommended for: Store Fronts 
Luminaire a much demanded favorite with specifiers and property owners who Loading Docks ¢ Parking Lots 
seek something esthetically superior in outdoor units... Holophane engineers have achieved Underpasses ¢ Courtyards 

this design, while maintaining their traditional tenet that all lighting units Recreation and Play Areas « Garages 

must be good to look with as well as good to look at... Sana © Senteny Lay 
Below: Hinged door swings open for 

Highest utilization of light output for outdoor areas...This quality, wall-mounted 

luminaire has been engineered to direct the greatest amount of 
uniform illumination over wide stretches of grounds...its Endural® prismatic glass refractor 
is resistant to shock, impervious to the effects of wear, time and the elements. 
Takes Mercury Vapor or Incandescent lamps... 
Economical to install and maintain... Write for engineering brochure. 


speedy servicing.... Note the 


convenient width, safety chain. 


HOLOPHANE COMPANY, Inc. 


Lighting Authorities Since 1898 


342 Madison Ave., New York 17, N. Y. 


THE HOLOPHANE CO., LTD., 418 KIPLING AVE. $O., TORONTO 18, ONT. 
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PRODUCTS 


FLOOR BOXES W WIRING SPECIALTIES ® 


ADJUSTABLE 
CAST IRON BOX 


Fullman’s No. 122 Watertight Adjustable Floor 
Box with cast iron box body, comes in two 
standard heights 3's" and 258” minimum. 
Designed for both power and telephone service. 
Brass and aluminum (anodized) top assemblies 
to go with (anodized) nozzles at no extra cost. 
Adjusting ring and screw legs make for quick 
and easy tru-leveling 


Adjusting ring for 
our =122 and 
=190 series is so 
designed that 
“KEY” (shown in 
center of photo) 
drops easily into 
special slots. You 
select the recep- 
tacle required and 
simply ““LAY-IN”; 
then “‘LAY-ON” 
receptacle ring 
This has been 
added at no ex- 
tra cost 


SHORT 
NOZZLE 


No. 307 Series 


This No. 307 Receptacle or Telephone Nozzle is 
one inch shorter in length than standard under 
floor duct nozzles, to which they are adaptable. 
They are made single or double (back-to-back) 
and include 1” nipple 
Come in anodized Aluminum or Brass (lac- 
quered 
Height Width Length 
23% 236" 342” 
PIPE or CONDUIT 
HANGERS 


This is the No. 470 malleable 

series for hanging pipe or 

conduit 1/2’ thru 21/2” tosteel 

beams 39” thick. Can be 
turned 360° and excellent for confined areas. 
No drilling, no use of straps. Available in 
Alummum 


Serving the Electrical Industry for 30 Years 


Sold only thru 
wholesalers 


MANUFACTURING 
COMPANY 
1209-1215 JEFFERSON ST. 
LATROBE, PENNSYLVANIA 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


ELECTRIC HEATING can be applied in 
many problem areas where conventional 
cannot do an effective job, 
France O. Anderson, research marketing 
director, Aqua Flectric Co., St. Louis 
Park, Minn., teiis Upper Midwest Electric 
Heating Forum in Minneapolis. Confi- 
dence in the product, your own ingenuity 
and the courage of your convictions are 
prerequisites, he added. 


systems 


fort heating load had no greater 
impact on our power costs and sys- 
tem capacity than the remainder of 
the residential load. Our average 
test home had 1348 sq ft, with 37% 
of the total installed kw represent- 
ing the heating load. Of this, only 
about 69.5% was on at any one time 
in each house. Only a little more 
than one-third of the installed heat- 
ing load appears on the system 
peak. Annual load factor related to 
system peak is substantially the 
same for the heating load as for the 
nonheating load in a representative 
total electric home in the North- 
west. 


Equipment 


Types of heating equipment and 
controls and their use in specific 
heating applications received con- 
siderable attention. L. K. String- 
ham, vice president of research and 
development, Emerson Electric Mfg. 
Co., St. Louis, spoke on the desir- 
ability of having heating and air 
conditioning integrated or in two 
separate packages. The research 
man, he said, believes they should 
never be combined. The view of the 
product development man, however, 
is conditioned by the word “money” 
and whether the product will sell. 
The result, therefore, must be a 
compromise, tempered by climatic 
conditions. 

The heat pump and its associated 
controls were reviewed by Ralph C. 


Lower and Thomas A. Lutz, both 
with Airtemp Div. of Chrysler 
Corp., Dayton, Ohio. With proper 
means of defrosting, they said, a 
heat pump can be designed to meet 
the heating requirements of any 
structure down to outdoor design 
temperatures as low as —10F. Heat 
pumps will find their greatest appli- 
cation where fewer restrictions are 
placed on the use of electric power 
and a minimum of complicated and 
unnecessary controls are required. 

Alan Zimmerman, product man- 
ager, The Coleman Co., Inc., Wich- 
ita, Kan., described the central elec- 
tric furnace as a basic building 
block providing controlled indoor 
temperature and filtered, moisture- 
controlled air, to which may be 
added complete air conditioning, 
electronic air cleaning, and pro- 
vision for fresh air. 

“Many spaces and areas that 
couldn’t be heated practically any 
other way can be heated effectively 
and economically with infrared,” 
said R. L. Boyd, Jr., Edwin L. Wie- 
gand Co., Pittsburgh, who, together 
with W. R. Stephens, Large Lamp 
Dept., General Electric Co., and 
W. J. Novak, associate editor, Elec- 
trical Construction and Mainte- 
nance, outlined the theory of opera- 
tion, types of energy sources, 
methods of control, and possible ap- 
plications of infrared radiant heat. 
Advantages accrue from the faci 
that only the occupants, and not the 
air, need be heated for comfort with 
such a system, it was stated. 

In discussing possible methods of 
heating basements, M. L. Markel, 
Markel Electric Products, Inc., Buf- 
falo, suggested that finished base- 
ments be heated and insulated as 
the rest of the house. Intermittently 
occupied rooms may use convection- 
type equipment where the walls are 
finished and radiant heaters where 
they are uninsulated. He suggested 
that pilot lights be used in the main 
living area to indicate that base- 
ment heaters are energized where 
manual control is used. 

Leon W. Schorr, Electrovector, 
Inc., Brooklyn, suggested three ap- 
proaches to the heating of large 
glass expanses in the home. These 
include natural convection floor in- 
sert heaters or flush-mounted ceil- 
ing heaters directly in front of the 
window wall area, or a fan-forced 
heater on a side wall adjacent to 
the window area. 

David Rogan, Berko Electric 
Mfg. Co., Jamaica, N. Y., speaking 
on bathroom heating, said that the 
housewife wants 10 to 15 degrees 
of extra heat readily available for 
quick pickup after a shower, with 
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MODEL 702 Electric Hacksaw with 
exclusive stock vise. For fast, ac- 
curate cutoff of bar stock, pipe and 
angle with minimum vibration. 
Holds 4%" to 5%” material 


VS oo ge 


MODEL 701 Electric Hacksaw with 
2 speeds for cutting metals from 
stainless and cast iron to mild 
steel and non-ferrous metals 


MODEL 700 All-Purpose Recipro 
Saw with high speed for fast wood 
cutting, low speed for routine 
metal cuts 


NOW! Any old electric saw is worth 
$29 or more on a new Skil Recipro Saw! 


Here’s how it works: 


(1) SELECT the Skil Recipro Saws you want from the 
3 types shown above. 


(2) TRADE-IN one old electric saw (regardless of make, 
type or condition) for each new Skil Model you want. 


(3) GET $25 OR MORE WORTH OF SKIL SAW 
ACCESSORIES—blades, any saw accessories you 
need—as your trade-in allowance. 


BUT HURRY! This promotion is for a limited time « 

See your Skil distributor now for full information. He’s 
listed under “‘Tools-Electric” in the Yellow ages. Or for 
more information, write: Skil Corporation, Dept. 130D, 
5033 Elston Avenue, Chicago 30, Ill. 


P.S.: Trade-ins are also available on famous Skil Worm 


Drive, Top Handle and $i : (/ 


Jig Saws. 
POWER 9 TOOLS 





WILL GIVE YOU 
YEARS OF SERVICE 


CAT. NO. 8088 SS 


SYMMETRICAL ENAMELLED 
ANGLE INSIDE 

WHITE AND OUTSIDE 
PORCELAIN OPEN TYPE 


Multi porcelain enamelled steel 
floodlights offer overall area 
floodlighting at low original 
equipment cost. They are avail- 
able in symmetrical or ellipti- 
cal design with or without Al- 
zak Aluminum inner reflector. 
For 300 to 1500 watt Incandes- 
cent lamps. Socket housing 
hood is cast aluminum, fittings 
are watertight and a variety of 
mountings are available. White 
porcelain enamelled finish is 
easily cleaned providing mini- 
mum maintenance. 


PORCELAIN 
ELLIPTICAL 
OPEN TYPE 
SHOWING PIPE 
CLAMP 
BRACKET 
300—1500 
WATT 


CAT. NO. 8075 B 

Send for literature on complete 
Multi line of Floodlights, Lum- 
inaires, Poles, Fittings, Mount- 
ings for School, Industrial, Area 





and Hospital lighting. 


MULT 





ELECTRIC MFG. INC. 
4223 W. LAKE ST. CHICAGO 


174 ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


radiant heaters usually preferred 
over those using forced convection. 
The advantages of line- and low- 
voltage thermostats were described 
by W. A. Schmotzer, Jr., White- 
Rodgers Co., St. Louis, and Richard 
M. Locke, Minneapolis-Honeywell 
Regulator Co., Minneapolis, respec- 
tively. Bernard C. West, Mears 
Controls, Inc., Beaverton, Ore., 
identified methods of voltage modu- 
lation as an economic compromise 
between continuous control and the 
conventional line-voltage thermo- 
stat. Included in such systems are 
simple 2-stage modulation and 
reduced-voltage modulation. The 
former is essentially a 2-circuit 
thermostat with switches set to op- 
erate about 14 degrees apart. The 
latter connects the heating load to 
either full or half voltage, permit- 
ting operation at half voltage over 
most of the control cycle. 
Ventilating equipment available 
for the supply of fresh air and odor 
control was described by Edgar N. 
Clyde, Trade-Wind Motorfans, Inc., 
Pico Rivera, Calif. He explained the 
“square-foot” method of rating ven- 
tilators as developed by the Home 
Ventilation Guide. R. H. Luscombe, 
Penn Controls, Inc., Goshen, Ind., 
discussed ventilation as a means of 
alleviating excess relative humidity 
conditions, used in conjunction with 
automatic humidistats. He _ de- 
scribed results of a survey to deter- 
mine the nature and cause of hu- 
midity complaints in electrically 
heated houses, together with sug- 
gestion for their correction. 


Standards 


Considerable emphasis was placed 
on progress which has been made 
and which is being made in upgrad- 
ing all facets of the electric comfort 
heating program. M. B. Whitaker, 
vice president and chief electrical 
engineer, Underwriters’ Laborato- 
ries, Inc., New York, described the 
many steps taken in the prepara- 
tion of a safety standard such as 
UL 573, Electric Space-Heating 
Equipment. Listing of a heating 
product in this standard signifies 
compliance with an established level 
of construction and performance re- 
quirements considered necessary to 
safeguard against hazards. 

NEMA Standards and what they 
mean were explained by Robert C. 
Cressman, manager, Commercial & 
Application Engineering, General 
Electric Co., Louisville, Ky. Unlike 
UL standards, those formulated by 
NEMA stress performance, con- 
venience and consumer satisfaction, 
defining a product with reference to 


bef: ¥ 

COMFORT HEATING with quartz infra 
red tubes needs a more thorough under 
standing of application possibilities to 
capitalize on a vast market potential, 
Vern Heins, Luminator Co., Chicago, 
tells Electric Heating Forum audience at 
recent Upper Midwest Electrical Industry 
Convention in Minneapolis. 


nomenclature, dimensions, ratings, 
safety, and operation. 

W. M. Shepherd, vice president, 
Arkansas Power and Light Co., 
Little Rock, Ark., reviewed the for- 
mulation of the All-Weather Com- 
fort Standard introduced at the 
1960 NEMA exposition. He urged 
that the standard be adopted as a 
minimum operating policy, with 
such modifications as may be neces- 
sary to fit the climate, comfort re- 
quirements. and electric rates of a 
specific area. 


Promotion 


Methods of extending the use of 
electric heat were explored in de- 
tail. Frank Kitzmiller Jr., Edison 
Electric Institute, New York, said 
that people are willing to pay for 
products “provided benefits out- 
weigh the additional cost—and cost 
is important only when motivation 
is weak. The rate of growth will be 
in direct ratio to the quality and 
quantity of advertising, publicity 
and other promotional efforts.” 

George T. Bogard, manager, Res- 
idential Market Development, Gen- 
eral Electric Co., Louisville, stated 
that “any builder who does not take 
advantage of all the merchandising 
aids of the Medallion Home Pro- 
gram is unwittingly passing up a 
$50 million a year promotional pro- 
gram devoted to creating customer 
preference for electric living.” 

The banking industry has finally 
come around to giving the public 
what it wants—in this case electric 
heating. So said Donald M. Gra- 
ham, Continental Illinois National 
Bank & Trust Co., Chicago. He em- 
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This mark tells you a product is made of modern, dependable Steel. e5) 


ecify 
adaptable 
conduit 
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At one time or another, most conduit installations have to be rewired, serviced or moved. If the installation is rigid steel, 
many problems are eliminated. It is easy to add on to a steel conduit system; circuits can be changed or repaired quickly 
with a minimum of trouble. Rewiring is equally easy because rigid steel conduit has a smooth interior that makes pulling 
out and feeding in wire a cinch. If you have to move the system, you can take it down and put it up somewhere else 
with little scrap less. 

Rigid steel conduit adapts itself to any location. You can install it indoors or out, in dry or wet locations, exposed or 
concealed, in any hazardous location and under all types of atmospheric locations. You can bury it, or run it through or 
along concrete without organic covering. Steel conduit is safe. It offers positive protection because it gives a grounded 
metallic system, and it is strong, so it can take internal or external punishment without breaking. For strength, safety 
and long life, specify rigid steel conduit. USS and National are registered trademarks 


America’s leading steel pipe manufacturer supplying America’s foremost conduit manufacturers. 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco 
Pacific Coast Distributors 
United States Steel Export Company, New York 





makes metal fish tape 
| obsolete 


NOW — with 
RIGID ROPE — 
fish any 1/2”, 
3/4”,1" conduit 
faster, safer, 
for less cost! 


@ Greater rigidity — tightly braided 
jacket over improved core. 
Non-conductor! 


@ Strong— withstands one or two 
man pull. 


@ Affords excellent grip— never cuts 
even when wrapped around hand. 

@ Lightweight— 14 oz. per 50 ft. 
Available in 50’ and 100’ lengths. 


RIGID ROPE costs less than any 
metal tape designed for use in all 
types of conduit. (Polyethylene 
“Guide Sleeve” for outlet 


boxes included.) “Patent Fending 


New metal eye  Non-conductive loop 
Connect wire at either end! 


New improved core 


For full information on RIGID ROPE, and 
the complete Jet Line Method of 

wiring conduits, ask your 

distributor or write 





PRODUCTS, INC. 





305 Foster Ave. 
Charlotte 3, N. C. 


phasized that lending agencies must 
look closely at insulation specifica- 
tions and their compliance so that 
heating costs will not be substan- 
tially different from estimates 
which would, in turn, cause finan- 
cial hardships on the homeowner. 


Insulation 


All currently used types of ther- 
mal insulation were discussed, to- 
gether with instructions as to their 
correct application. R. N. Kennedy, 
Dow Chemical Co., covered plastic 
foams. Fred H. Sides, National 
Mineral Wool Insulation Assn., 
demonstrated the use of batts and 
blankets. O. J. Fish, Pal-O-Pak In- 
sulation Co., Inc., described the use 
ef blown-in insulation in existing 
structures. 

Gordon Erickson, Wood Conver- 
sion Co., reported the latest findings 
of research being conducted in two 
electrically heated test houses in 
Minnesota by his company. 

Art Johnson, National Mineral 
Wool Insulation architect, described 
a simplified method of calculating 
heat loss and estimating operating 
costs for electrically heated struc- 
tures which are insulated to R-val- 
ues designed to produce compliance 
with the All-Weather Comfort 
Standard. The graphical method in- 
volved eliminates calculations and 
speeds the process considerably. 


Illinois Inspectors Hear 
New Conduit-Fill 
Report 


Inspectors, engineers and con- 
tractors attending the 32nd Annual 
Meeting of the Illinois Chapter, 
IAEI, at Chicago’s Hotel Morrison, 
learned that electrical conductors 
run hotter in larger conduits than 
in smaller ones. And conductor 
temperatures vary with the type 
and color of conduit in which they 
are enclosed. That was the gist of 
a preliminary report presented dur- 
ing the code problems session of 
the two-day conference held in Feb- 
ruary. Its implications generated 
considerable interest among those 
present. 

Floor discussion was initiated by 
Wm. P. Hogan, Jr., chief electrical 
inspector, City of Chicago, and 
member of Code-Making Panel No. 
6. Mr. Hogan revealed that addi- 
tional inquiry into the relationship 
between conductor temperature rise 
and conduit fill was a by-product of 
routine Underwriters Laboratories’ 
tests of the new Type THWN con- 
ductors. Results of the limited con- 


duit-fill investigation by UL were 
covered in a report by Vincent Mc- 
Bride, Lebanon, Conn., formerly 
chief engineer of the Plastic Wire 
and Cable Corporation and now a 
consulting engineer. 

McBride’s report, supplemented 
by graphs and charts, revealed the 
following test results and facts: 

1. Dead air space surrounding 
conductors in conduits creates a 
thermal insulating blanket retain- 
ing heat around the conductors. The 
greater this air space, the thicker 
this blanket becomes with a result- 
ant increase in temperature rise. 
Thus, the same number and size 
conductors, with the same ampere 
loading, run hotter in larger con- 
duits (smaller percent fill) than in 
smaller ones (larger percent fill). 
As much as 40% spread in tem- 
perature rise was noted. 

2. The color of the interior sur- 
face of conduits has a definite effect 
on conductor temperature rise. 
Bright surfaces reflect more heat 
back into the air space surrounding 
the conductors. Using the same 
number and size conductors, with 
same ampere loading, in same size 
conduits with different interior sur- 
faces, the tests showed an increase 
of 40% between the highest and 
lowest recorded conductor tempera- 
tures. The temperature rise was 
highest in uncoated aluminum and 
bright galvanized steel conduit; 
lowest in black enameled conduit. 

Both Hogan and McBride agreed 
that these limited tests open a field 
for a more intensive investigation 
of this subject. Delegates concurred 
by unanimously passing a formal 
motion requesting that the appro- 
priate Code-Making Panel of the 
NFPA Electrical Correlating Com- 
mittee be asked to instigate a full 
investigation with a view to devel- 
oping a comprehensive fact-finding 
report. 

At the formal technical educa- 
tional sessions, E. C. Soares, Prin- 
gle Electrical Manufacturing Co., 
discussed effective grounding tech- 
niques as a means to assured safety. 
R. A. Nelson, Simplex Wire and 
Cable Co., reviewed latest develop- 
ments in wire and cable insulations; 
and the Greater Chicago Safety 
Council presented a film on the haz- 
ards and control of static electric- 
ity. Larry Mangione, Electric Sup- 
ply Corp., Chicago, pointed out that 
electrical inspectors, unhampered 
by competitive pressures, can do an 
effective job of promoting the up- 
grading of electrical installations 
above mere safety standards. 

Leland J. Hall, electrical inspec- 
tor, Orland Park, Ill., was elected 
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YOUR BULLDOG EFFICIENCY EXPERT! THE NEW HANGFAST ADAPTER ee » sen 


SLIPS INTO BUS DUCT HANGER QUICK. ONE BOLT TIGHTENS FAST. NO BRACKET ADAPTER FABRICATION 
NEEDED. NOW YOU CAN PUT UP MORE DUCT IN LESS TIME, SAVE MONEY. USE WITH ANY BULLDOG 


PLUG-IN DUCT. CONTACT YOUR LOCAL I-T-E SALES OFFICE. IMAGINEERING THROUGH ELECTRICITY. 


|-T-E CIRCUIT BREAKER COMPANY 
BSULLDOG ELECTRIC PRODUCTS DIVISION 


BOX 177 e DETROIT 32, MICHIGAN in Canada: 80 Clayson Rd., Toronto, Weston, Ont 
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; In fuses EAGLE 
: offers a big variety 
i: and top quality 





Leeman ease ewes 


No. 675—EAGLE NON-TAMP 
(Type S) TIME DELAY FUSES 
Constructed to resist 
tampering and to 
stop over-fusing. 
Have overload pro- 
tection. Shows read- 
ily when blown. Col- 
ored tops for AMP 
identification. Avail- 
able in 64% -8-15-20- 
25-30 AMPS. Pat- 
ented. 


No. 690 — EAGLE “OK” 
GLASS PLUG FUSES 
Biggest selling fuse 
in the country. FEx- 
clusive EAGLE fea- 
ture positively indi- 
cates overload and 
dead short, yet the 
cost is no more than 
ordinary fuses. 
Standard sizes: 10- 
15-20-25-30 AMPS. Sub-standard 
3-6-8 AMPS. Patented. 


sizes 


No. 655— EAGLE NON-RENEWABLE N.E.C. 
CARTRIDGE FUSES 

250 V-1 to 600 AMPS. Both knife 
blade and ferrule types. Made with 
rosin core solder. Perfectly aligned 
and balanced — perfectly crimped. 
No. 656: 600 V-1 to 600 AMPS, 
Knife blade and ferrule. 


No. 660 — EAGLE SLO-LAG RENEWABLE 
CARTRIDGE FUSES 

250 V-2-600 AMPS. Knife blade and 
ferrule. Rigid construction and 
perfect venting (under the Hickey 
patented system of venting). Disas- 
sembles in 4 seconds—only one loose 
cap. Other cap permanently fas- 
tened. Rigid fibre bar. Drop out 
links with long time lag. 


SOLD THROUGH WHOLESALERS ONLY 
(Write for FREE literature) 


EAGLE ELECTRIC MFG. CO., Inc. 


DEPT. 5, 23-10 BRIDGE PLAZA SOUTH, L. |. C. 1, N.Y. 
“PERFECTION IS NOT AN ACCIDENT” 
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| capped workers. 
Corp. was called in to service the | 
unit whieh had broken down during | 


chairman of the Illinois Chapter, 
[AEI, at the business session. Other 
officers elected on the same slate 
include: lst vice chairman—Ed- 
ward J. Boyle, Chicago; 2nd vice 
chairman, Randall L. Beasley, Mat- 
toon, Ill.; 3rd vice chairman—Jo- 
seph H. Green, Chicago. Clarence 
A. Wingfield, Chicago, was re- 
elected secretary-treasurer. 


N. Y. Show 
Attracts 23,000 


The 6th National Electrical In- 
dustries Show, held March 11 to 14 
in New York’s Coliseum, was vis- 
ited by over 23,000 electrical indus- 
try people. More than 300 exhibitors 
participated. 

Attendance included = electrical 
distributors, electrical contractors, 
electricians, electrical maintenance 
men, electrical engineers, archi- 
tects, builders and other members 
of the electrical industry and its 
allied fields. 

One interesting spectator group 
consisted of 15 electrical whole- 
salers from West Germany. They 
will also visit other cities through- 
out the U.S. before returning to 
Germany. 

The show was sponsored by the 
Eastern Electrical Wholesalers As- 
sociation, and was the sixth such 
show to be held in the postwar 
years. 


EASA News 


An independent electric motor 
repair shop in New York recently 
gave a demonstration of the kind 
of service that EASA members like 
to believe is typical of the manner 
in which they operate in 
gencies. The job involved a burned- 
out motor on an air-conditioning 
unit at Abilities, Inc., a firm con- 
sisting of occupationally handi- 
Flushing Electric 


a blistering heat wave. 

Unfortunately the motor 
been made on special order for the 
air-conditioning firm. Its manufac- 
turer said it would take four weeks 
to deliver the stator core that 
needed to be replaced. Standing in 
the sweltering factory watching 
350 blind, deaf or crippled workers 
courageously going about their 
jobs, Flushing Electric’s Ralph 
Mollet made his decision and went 
to work. 

It wasn’t easy. A number of slots 
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another fine example 
of 

styled lighting design 
with 

cast aluminum Quality 


by McPhilben 


weatherproof 
surface downlights 


DOWNLIGHI applications Covered 
anopies. * Mar ¢ ¢* Wash 
Stairways 
1 Garages 


ances) and 


* enclosed and gasketed . for exterior wea 
thertight vaportight bug tight operation 

* everlasting cast aluminum construction 
high stress alloy, 4%” min. wall thickness, 

stant * satin anodized finish... 

t beauty ° glareless white 

ee <4. 0) © lable with one-piece 
hinged guard jesigner styled, func na 
follaat-tab-ielan globe dia: 12% depth: 5” 


ras 32a 4 
S Consult —— Sweet's Architectural File 
fee Mc 

Contact y« 


ask for complete specification. data 


sur mcPhilben Representative or 


Sheet Section A page 7a of Catalogue 


faaled adaliiel—sal 


LIGHTING 
1329 Willoughby Ave., Brooklyn 37, N.Y. 
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BRAINCHILD (it figures! ) 


This smart little machine weighs only six pounds, yet does 
just about everything the big, expensive machines do...and a 
couple of things they can’t. 

The big machines add, subtract, multiply, divide. 

So does the Bohn Contex. 

Here’s what the expensive calculators can’t do. 

They can’t double as high-speed 10-key adding-subtracting 
machines. 

The Bohn Contex can. 

They can’t be operated by anyone after just a few minutes 
instruction. 

The Bohn Contex can. 

Most important of all, the Bohn Contex is the first com- 
pact, 10-key machine that’s truly portable. Goes to work 
anywhere. 

Businessmen, salesmen, engineers, architects, students, 
housewives find the Bohn Contex the easiest, fastest way to 
figure bills, invoices, percentages, extensions, estimates, in- 
CB ee eer eee All this for $125* 

For hour-after-hour use, the Bohn Contex Electric. Same 
size, same features, but greater speed and ease because the 
motor does the work......... ...Only $235* 


Atlanta, DeKalb Office Equip.; Tidwell Co. Bakersfield 


ONLY $125 (it doesn’t figure! ) 


To a businessman who pays $500 to $1,000 for an office 
calculator, the price of our Brainchild seems too good to be 
true. Our suggestion: borrow a Bohn Contex and see how it 
figures to save you money. Any dealer listed below will lend 
you a hand (or electric) model. If the dealer in your city is 
not listed, or you’re not in a borrowing mood, just mail the 

*PLUS F. E.T. CARRYING CASE $14.95 


Bohn Business Machines Inc., Dept. BM-10 

444 Park Avenue South, New York lo, N.Y. 

Send detailed “specs” on your Brainchild TQ manual 
C) electric. (— Send name of nearest dealer. 
NAME 

FIRM 

ADDRESS. 


CITY. 


BOHN CONTEX CALCULATOR 


Valley Office Supply Baltimore, Lucas Bros. Billings, Western Office Equip. Beise, Kalbus Office Supply Beston, Thorp & Martin 


yng Frank McGuire Buffalo, Office Automation Charleston, $.C., Fred Johnson Inc. Chicago, Horder’s; Benbow Cincinnati, Pounsford’s Columbus, Dorsey's General Office Equip. Dallas, 
S. L. Ewing Denver, Kistier’s Des Moines, Berry-Myron Detroit, Macauley’s Eugene, Clary Bus. Mach. Fresno, Stanton Office Mach. Houston, Maverick-Clarke Indianapolis, Rex. Bus. Mach. 


Jacksonville, Frank Coar Agency Kansas City, Kansas City Loose Leaf Lancaster, Pa., Weaver Book Store Lansing, Hasselbring Los Angeles, Office Machines Inc.; Long Beach, California Caicu- 
i fi 


lator; Sherman Oaks, Valley Stationers Louisville, Fetter’s Memphis, S.C. Toof Miami, Accurate Bus. Mach. Mi i 
Supply New Orleans, Amann Bus. Mach. New York, Mineola, L.1., D. Waldner Ogden, Weber Office Supply Pale Alto, Delmer Israei Pasadena, Anderson Typewriter Philadeiph 


jwaukee, Clark Bus. Mach. Minneapolis, Farnham’s Newark, New Jersey Office 
la, Pomerantz 


nix, Heinze, Bowen & Harrington Pittsburgh, Milton Wiener Portland, Oregon Typewriter Raleigh, Business Machines Inc. Rochester, Dunphrey Duplicating Sacramento, David's Office Equip. 
St. Louis, Von Soosten & Co. Salem, Needham’s Salinas, Peninsula typewriter Salt Lake City, Salt Lake Desk San Bernardino, Stockwell & Binney San Diego, Nelson Bus. Mach. San Francisce. 


Quality Office Mach. San Jose, Kennedy Bus. Mach. Santa Bai 


bara, Lund Office Equip. Savannah, Chatham Typewriter Seattle, J. K. Gill & Lowman-Hanford Springfield, Mo., Carroll Typewriter 


Tucson, Tucson Office Supply Washington, 0.C., Ginn’s, Stockett-Fiske Wichita, Wilbur E. Walker Wilmington, Hilyard’s Winston-Salem, Hinkle’s In Canada, Scandinavian Bus. Mach., Montreal 








iron. After the old winding was 
stripped out, there was the tedious 
job of grinding out the fused 


. . metal. It took 22 grinding wheels 
Why can Wide-Lite and 14 hours to clean up the mess. 
F The rest was a routine rewind, and 


mercury vapor lamp : + = the repaired motor was in service 


less than a week later. 


ae Mr. Mollet is president f 
ballasts be guaranteed as EASA’s sent York Msetroneilien 
Chapter. 


D> 94 The first of EASA’s new ad- 

for years vanced Electronic Motor Control 

LJ — : Course, held March 12-14 in New 

i : York City, was a sell-out. Four 

more three-day courses are to be 

(when other ballasts are only {=e 1 conducted this spring—in Chicago, 

me =] April 9-11; in Atlanta, April 23-25; 

guaranteed for one?) ee in Dallas, May 7-9; and in San 
Francisco, May 21-23. 

e s . - 

Rectifiers can be used for econ- 
omy’s sake, Ralph O. Kufen, vice- 
chairman of EASA’s Engineering 
Advisory & Educational Commit- 
tee, stated recently. 

Shop owners will find that in 
most cases it is more economical to 

WIDE-LITE CORPORATION them and to their customers to use 
1] a rectifier rather than rewind 4 
motor-generator set, Mr. Kufen, 
who is president of Kufen Electric 
Motors Ine., stated. 

It is not advisable to control the 
direct current output of a rectifier 
with resistance, but, rather, it is 
preferable to control the alternat- 
ing current input to the rectifier, 
Mr. Kufen noted. 

TOGGLE BOLTS He suggested using a variable 
\ transformer and a full-wave bridge 
rectifier for direct current source. 
30th, of course, should be of the 
prover voltage and current. 

“Rectifiers make nice portable 

testing units, too,” he added. 


One good reason ‘is Mylar insulation in the trans 
former which helps give the Wide-Lite ballast far 
better resistance to heat due to overvoltage, exces 
sive harmonics and high surrounding temperatures 
Another reason is that both indoor and outdoor 
Wide-Lite ‘ballasts are sealed in a special potting 
compound. Want more reasons? Just write! 


22stbbbbbbbb+. 
PROP P ECL EEE 





The proven fastening dev'ce . . . for use 
on Tile, Hollow or Thin Walls, Sheet Metal, 
etc. 





Wings spring to open position in- » ° « e 


on Vermont’s Stratton 
Mountain probably won’t know it, 
but the three double chair lifts that 
now take them to the top of the 
run were installed by an independ- 
ent motor service firm, Electric 
Motor Repair Co., Springfield, 
wees Sess Mass. The equipment includes 
Established over the years as Se cate three dry type transformers, 
a most reliable fastener. Fur- MERCHANDISING motors and controls—a 300-kva 
nished in a variety of sizes, and 480/208 unit in the main lodge of 
with various types of screw A; . the resort, and 500 and 750-kva 
heads, to take care of a wide tha pad-mounted units which supply 
range of applications. Sturdily pig power to the 50, 125 and 200-hp/ 
built to withstand severest of LED wound-rotor lift drive motors. The 
strain. Easily installed. wound-rotor design was specified 
because of the varying loads and 
speeds. 


stantly -- gro firmly when oe ' Skiers 


bolt is tightened. 


























Write for new catalog covering Complete Line of Fastening Devices 


° = es © 
EASA President George Larsen, 
of Larsen-Hogue Electric Co., Los 


625 WEST JACKSON BLVD., CHICAGO - 55 PARK PLACE, NEW YORK Angeles, Calif., has been busy on 
the association’s chapter circuit. 


ORIGINATORS OF THE EXPANSIVE SCREW ANCHOR His itinerary includes visits this 
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Which one is the Circle cable? 


It’s the one in the middle. But, don’t feel too badly if you guessed wrong. To the naked eye 
there is no apparent difference. Most power cables look alike. The big difference in Circle 
cable lies in the extra care taken in its manufacture...in the high quality of the materials 
of construction...and particularly in the stringent tests it undergoes to assure that it 
meets every rigid specification. 


You’ll notice the difference in the service you get from Circle power cable. On your 
next job be sure to specify Circle cable—there is no finer cable made. 


CIRCLE WIRE & CABLE CORP. 


SUBSIDIARY OF CERRO CORPORATION 


PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAREHOUSES: In all principal cities. 
Kubber Covered Wires & Cables + Varnished Cambric Cables + Plastic Insulated Cables » Neoprene Sheathed Cables +» ‘“‘CIRTUBE”’ EMT 











There's An Easier Way! 
Use KEES adjustable OUTLET 
BOX HANGERS 


No. 9139 


Inexpensive, yet easier and quicker to install . . . completely adjustable . . . 
and they're now made of heavy pressed galvanized steel with cadmium plated 
wing nuts and studs 

They can be used to mount any type of box and fixture from any type of ceiling, 
using any type of wiring, in new or old construction. Attached to the side of a 
joist or rafter with three nails or screws, the bracket supports more than 70 
pounds suspended from the extreme end. 

The bracket is 10 inches jong, 3 inches high at the nailing end. The lower edge 
is formed into a 3” tube on which che fixture stud slides. Stud can be positioned 
exactly. Each bracket furnished complete with stud and oversized wing nuts. 


— Write P. O. Box 882 for Free Catalog 


F. D. KEES MFG. CO. 


BEATRICE NEBRASKA 











Saleh thom | 


ARPS MODEL L-12 


TRENCH 





King Size capacities 


Digs to 5%" deep - 
18"' wide with no costly 
changeover 


Reversible conveyor - 
deposits dirt on either 
side of trench - no 
spill back. 


Absolutely straight - 
line trenches - no 
side thrust. 


Fingertip control - you 
see trenching progress 
at all times. 


Accurate depths via 
precision hydraulic 
control valve. 


Safety transport lever 
forward or reverse 
movement without gear 
shifting -!no accidental 
“runaway”’. 


Write for free bro- 
chure detailing the 
ARPS L-12 Trench 
Devil or Model M-A2 
Trench Devil for 


ee ed 


46,000# tensile strength ju. smaller capacities 
P 


chain compared to 

28,000# of competitive 

a ARPS 
CORPORATION 


Since yi NEW HOLSTEIN, WISCONSIN 


DEPT. CM 


AT THE EASA exhibit at the Plant Engi- 
neering & Maintenance Show in Phila- 
delphia, January 22-25, at Convention 
Hall: from left—Charles J. Sheridan, 
Brownell, Inc., Philadelphia; Milton 
Eisenhardt, operator of a motor shop 
under his own name in Pennsauken, 
N. J.; and George McDaniels, partner, 
and Bruce Bender, superintendent, Kufen 
Electric Motors, Warminster, Pa 


spring to EASA’s Chicago, Great 
Lakes, Heart of America, Midwest- 
ern, Mid-Atlantic, Mid-South, New 
England, Quaker City and Wiscon- 
sin chapters. 

e e o & 

Two twenty-fifth anniversaries 
were celebrated recently by EASA 
member companies: Piedmont 
Electric Repair, High Point, N. C., 
and Pixler Electric Corp., Spencer, 
Iowa. 

e o * . 

The successful small business is 
the one that works “smarter not 
harder,” notes EASA president 
George Larsen. 

Commenting that many large 
service shops are equipped to per- 
form efficiently on the units that 
come into their shops repeatedly, 
Mr. Larsen pointed out that man- 
agement should devote more 
thought to the unusual jobs so they 
will be prepared to handle them 
when the occasions arise. 

He recalled an example of an op- 
eration that had to be repeated 260 
times in the course of repairing a 
large motor. At first each opera- 
tion was taking 30 minutes, obvi- 
ously too long. “With a little 
thought a new way to do the job 
was discovered, reducing the time 
to two minutes,” Mr. Larsen said. 
“This is an example of working 
smarter not harder.” 

+. e 7 a 

More than 50 exhibit spaces have 
been sold for the 29th Annual 
EASA Convention to be held in 
Chicago June 10-13 at the Conrad 
Hilton Hotel. Firms having al- 
ready contracted for space include 
eight motor manufacturers, seven 
insulation manufacturers, three 
manufacturers of shop equipment, 


Trenchers @ Half-Tracks @ Dozers @ Utility Blades three supply houses, and a number 
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of companies manufacturing con- 
trols, testing units, carbon brushes, 
and miscellaneous products. 

o * 7 J 

Burton A. Hannewald, Scherer 
Electric Co., Indianapolis, Ind., was 
honored by the association as 
“EASAN of the Month” for March. 
The 61-year-old general manager 
and treasurer is a native of Brook- 
lyn where he graduated from Poly- 
technic Institute in 1922. He joined 
his present firm in 1948, and is 
secretary of the Indiana Chapter. 

* e e 

Business conditions generally are 
good in the electrical service in- 
dustry, reports indicate, with a few 
exceptions. In California, EASA’s 
Orville Stump, Los Angeles, and 
Al Kinney, Marysville, reported 
that all shops are busy. In New 
Iingland, Bob O’Day, Boston, says 
that new, diversified industries are 
replacing the lost textile mills, 
creating new challenges to the 
motor shops who are keeping pace 
with the changing economy. In 
the Midwest conditions are good 
according to Julian Hupp, Cedar 
Rapids, Iowa, and Bob Langhirt, 
Columbus, Ohio, to name two. In 
the Northwest, Eldon Strom, 
Troy, Idaho, predicts an improve- 
ment in conditions this year, not- 
ing that 1961 was up at least 10% 
in sales. In Texas, Paul Bush, 
EASA director from Lubbock, re- 
ports that recent cold weather in 
the southern part of the state has 
severely hurt agricultural areas, 
in some cases a year’s crops having 
been lost. 

es * © ” 

A popular member of EASA’s 
Quaker City Chapter, Harry M. 
Rezer, president, Electrical Main- 
tenance Equipment Co., Philadel- 
phia, was prominent in the recent 
Electrical Insulation Conference in 
Washington, D. C. Mr. Rezer was 
chairman of the Marketing meet- 
ing and dinner. 


JOHN F. EHLERS, Electric Motor Supply 
Co., Baltimore, Md., and EASA president 
George Larsen, Larsen-Hogue Electric 
Co., Los Angeles, Calif., at the Electrical 
Insulation Conference, Washington, D. C. 
last February 19-22. 
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Liquatite’ 


MOISTUREPROOF FLEXIBLE CONDUIT 


OTS Es OHHH ee hs 


Pick the One 
Designed for the Job! 


For All Normal Wiring Installations .....1¢7 72326 
For most of your jobs Type L.T. Liquatite will give wiring 

complete protection against any and all contamination. It’s impervious to 
water, oils, chemicals, corrosive atmospheres. No more periodic wiring re- 
placements. J.1.C. approved. 


For High-Heat Locations................ 


Hi-Temp Liquatite is designed specifically to safeguard 
circuits in extra-hot areas. Jacket of special grade, tough polyvinyl chloride 
serves a dual purpose: withstands temperatures to 220°F. 


For Wet Spot Use......... Type C. S. A. 


AY Type L.A. Liquatite conforms : 
Wt y to the provisions of Article 351 of the National Electrical Code 
“Se under “Liquid Tight Flexible Metal Conduit.” It positively and per- 
manently resists wet, hot and corrosive elements. 
Type C.S.A. Liquatite conforms to all provisions of the Canadian 
@) Electrical Code rules. Seals out and resists flame, liquids and vapors, 
including most acids and chemicals. 


Where Weight is a Problem........... 


Electri-Flex Type A.L.T. Liquatite is a square locked 
(interlocked on larger sizes), extra lightweight aluminum flexible conduit. Mois- 
tureproof Liquatite absorbs motion, vibration and bending indefinitely. 


New portable cutting vise for making clean, square cuts of Liquatite 
and other types of tubing and conduit...can be hand held for __ el 
use on the job or bench mounted in the shop. 


Write today for free Liquatite sample, costs | 


and name of Distributor nearest you. 


ELECTRI-FLEX COMPANY 
P.O. Box 128C ? Roselle, Illinois 


Heavy Square Locked or interlocked 
Galvanized Flexible Conduit 


is 
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DATES 


tO AHEAD 


PLASTIC EXPANDING 
Illuminating Engineering Society— 


Regional Conferences — Southeast- 
SCREW ANCHORS ern/South Central, King Edwards 
Hotel, Jackson, Miss., April 12-13; 
Great Lakes, Dayton Biltmore Hotel, 
HOLD... Dayton, Ohio., April 16-17; Midwest/ 
"Te) a?) North Central, Radisson Hotel, Min- 
eee neapolis, Minn., May 10-11; Cana- 
dian, Winnipeg, Man., May 14-15; 
5 (@) m2) Pacific Northwest, Davenport Hotel, 
hen Resear ia Spokane, Wash., May 17-18; South 
WHERE Pacific Coast, U. S. Grant Hotel, San 
Diego, Cal., May 21-22; Inter-Moun- 
OTHERS tain, Western Skies Hotel, Albuquer- 
FAIL! que, N. M., May 24-25; Maritime, 
Charlottetown Hotel, Charlottetown, 
P. E. L, June 8-9; Northeastern, Ho- 
tel U. S. Thayer, West Point, N. Y., 

June 11-12. 





Rocky Mountain Electrical League 
Spring conference, Harvest House, 
‘ Boulder, Colo., April 15-17; Fall con- 
ONLY \\ , : vention, The Broadmoor, Colorado 


5! PER Springs, Colorado, October 14-18. 
*'  . International Association of Electrical 
MOUNTING . Inspectors Chapter Meetings - 
- \ South Carolina, Andrew Jackson Ho- 
{Drill, anchor \\ tel, Rock Hill, S. C., April 16-17; . 
and screw) J Georgia, Wanderer Motel, Bruns- 
wick, Ga., April 19-20; Alabama, Staf- le Wi Clacttic 
ford Hotel, Tuscaloosa, Ala., April ADSWORTH 
23-24; Five Chapter Joint Meeting, mrs, CO... mC 
Captain Shreve Hotel, Shreveport, COVINGTON. KENTUCKY 


La., April 26-28; Tennessee, Andrew WRITE FOR FREE CATALOG 


Jackson Hotel, Nashville, Tenn., 


SAVE UP TO 70% April 30-May 1; Florida, Jack " 
Harrison Hotel, Clearwater, Fla., 
USE IN ANY MATERIAL YOU CAN May 4-5; Utah, Newhouse Hotel, 
x Salt Lake City, Utah, May 7; Vir- 
DRILL: CONCRETE, STONE, CIN- ginia, Hotel John Marshall, Rich- 


DER BLOCK, BRICK, MORTAR, mond, Va., June 18-19; Southern 
TILE, ETC. Section, Tutwiler Hotel, Birming- 


ne 


(A REAL JOB-PROVEN ANCHOR) 








Pe @ Anchor costs less. 


Ac 


—~. @ Costs less to install 
, —takes smaller hole 
+. . no tamping. 


4, 


A @ Terrific holding pow- 
=~ er (P.T.L. ratings up ; 
“Hi-RED" anchors *© 4,180 Ibs.) | 1 FOR FASTENERS 
may be cut as need- @ Sizes up to 2” lag 5 : . THAT HOLD 
ed for short screws screw. i, ‘ oe 
€ 


m= BUY 'EM IN BULK — | 
OR KITS! “ NO BEND 


a NO SQUASH 
FREE . DRIVE STRAIGHT 


iaicsiietes | SAMPLES 


ee 
» 


Answers the need for a Sturdy, Strong 


SEND ‘‘Hi-RED’’ SAMPLES re ‘ Staple. Save Time, Labor, Material with 


UNLESS ELECTRICAL contractors learn these rugged Thiel Staples. 
design, installation and equipment selec- 1 by Leading El l Whole 
tion, other agencies will take over the end for Sample 
electric heating field warns William N. | e 


Collins, Collins Electrical Construction 


NAME 





FIRM 
STREET. 
CITY. STATE 


Co., St. Paul, Minn. Contractors should | TOOL AND 
=e know how to engineer a job, he told an bei : FL ENGINEERING 
HH. HOLUB INDUSTRIES, Inc. Electric Heating Forum session at recent | COMPANY 











Upper Midwest Electrical Industry Con- | 1417 N. Market St. @ St. Louis 6, Mo. 
un ~442 ELM ST. © SYCAMORE, ILL, | vention in Minneapolis. | 
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Building Research Institute Spring 
conference, Shoreham Hotel, Wash- 
ington, D. C., April 23-26; Fall con- 
ference, Mayflower Hotel, Washing- 
ton, D. C., November 27-29. 


Chamber of Commerce of the United 
States Annual meeting, Sheraton 
Park Hotel, Washington, D. C., April 
29-May 2. 


National Association of Electrical Dis- 
tributors Convention, Pittsburgh, 
Pa., May 12-16. 


Pacific Coast Electrical Assn.—Annual 
convention, Ambassador Hotel, Los 
Angeles, Calif., May 16-18. 


National Fire Protection Association 
66th annual meeting, Sheraton Ho- 
tel, Philadelphia, Pa., May 21-25. 


Edison Electric Institute—Annual con- 
vention, Atlantic City, N. J., June 
4-6. 


Electrical Apparatus Service Associa- 
tion—Convention, Conrad-Hilton Ho- 
tel, Chicago, Ill., June 10-13. 


National fociety of Professional Engi- 
neers—-Annual meeting, French Lick 
Sheraton Hotel, French Lick, Ind., 
June 13-16. 


Los Angeles Home Show Memorial 
Sports Arena, Los Angeles, Calif., 
June 21-July 1. 


American Society of Heating, Refriger- 
ation & Air Conditioning Engineers 
Inc.—68th annual meeting, Deauville 
Hotel, Miami Beach, Fla., June 25-27. 


N. Y. State Assn. of Electrical Con- 
tractors & Dealers—Annual conven- 
tion, Whiteface Inn., Lake Placid, 
N. Y., July 2-7. 


Western Electronic Show & Con- 
vention Memorial Sports Arena, 
Los Angeles, Calif., August 21-24. 


American Home _ Lighting Fixture 
Month—National promotion, Septem- 
ber 1-30. 


Illuminating Engineering Society—Na- 
tional technical conference, Statler- 
Hilton Hotel, Dallas, Texas, Septem- 
ber 9-14, 


Canadian Electrical Mfrs. Assn.—An- 
nual meeting, Sheraton-Brock Hotel, 
Niagara Falls, Ont., October 3-5. 


International Assn. of Electrical 
Leagues 27th annual conference, 
Sheraton-Chicago, Chicago, Ill., Oc- 
tober 3-5. 


National Electrical Contractors Assn. 
Minneapolis Auditorium, Minne- 
apolis, Minn., October 7-13. 


National Electronics Conference—Mc 
Cormick Place, Chicago, Ill., Octo- 
ber 8-10, 


Electrical Manufacturers Trade Show 
Indiana State Fair Grounds, Indi- 


anapolis, Ind., October 23-25. 


National Electrical Manufacturers 
Assn.—Annual meeting Shoreham 
Hotel, Washington, D. C., week of 
November 12. 


GETTING ACQUAINTED at recent Upper 
Midwest Electrical Industry ccnvention in 
Minneapolis, are electrical contractors 
Bcb Dillon (left), Pelican Rapids, Minn., 
and MEA director Ed Langlie, Thief River 
Falls, Minnesota 


Among the 
Manufacturers 





Headquarters Announcements 


Burndy Corp., Norwalk, Conn.— 
Marvin Lee, president and direc- 
tor of Burndy, has been elected 
also president of Husky Products, 
Inc., Cincinnati, Ohio, a division 
of Burndy. Jerome Franks, gen- 
eral manager of the division, has 
been named vice president. 

Westinghouse Electric Corp., 
Blocmfield, N. J.—L. J. Fitzpat- 
rick, manager, Large Lamp Dept., 
Lamp Div. 

Thomas Industries, Inc., Louis- 
ville, Ky.—E. Allen Lea, manager 
of distribution sales of all lighting 
products; Michael N. Flynn, man- 
ager, architectural products; Ar- 
thur A. Swedenborg, manager, 
project with headquarters 
in Des Plaines, Ill.; Vern L. Winn, 
manager, specialty sales. 

General Electric Co., Schenec- 
tady, N. Y.—Dr. Henry H. Marvin, 
manager of engineering, Capacitor 
Dept. 

Triangle Electric Co., Detroit, 
Mich. — J. W. Albright, Jr. and 
Donald A. McFadden, vice presi- 
dents. 

Dayco Corp., Dayton, Ohio — 
Robert B. Jacob, president. 

United Electric Controls Co., 
Watertown, Mass. — George W. 
Clapp, vice president. 

Owatonna Tool Co., Owatonna, 
Minn.—R. W. Kaplan, president; 
A. R. Kaplan, vice-chairman of the 
board; James F. Senrick, sales 
manager of Precision Hydraulics 
Div. 

Line Materials Industries, Mil- 
waukee, Wis.—R. Keith, product 
manager, protective equipment 
and capacitors. 


sales 


NOW...the 
faster, safer 
way to 

WIND and 
PAY-OUT 


FISH TAPE REEL WITH 


TAPE-MATE 
ATTACHMENT 


Protects your hands ... saves tape... 
speeds winding! Wrap-around design keeps 
Tape-Mate on reel. Hands are in complete 
control—no need to touch tape. You simply 
push Tape-Mate “around reel’’ to wind... 
and pull it back to pay out. That's all! 


Two sizes fit 8%” and 12” dia. reels. 


CONVERT YOUR PRESENT REELS...OR 
GET COMPLETELY ASSEMBLED UNITS: 
REEL, FISH TAPE AND TAPE-MATE 
| SPECIAL CHROME PLATED UNIT 

! For the man who wants the best. Tape-Mate ' 
j assembled on chromium plated reel. Spe- 1 
t cial steel tape included. Long lasting. j 


SEND NEW “HI’’ CATALOG 


NAME 
FIRM__ 
STREET... 
CITY STATE 


HOLUB INDUSTRIES, Inc. 


442 ELM ST. * SYCAMORE, ILL. 
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COMPARTMENTS 
fit ANY pickup! 


SIMPLY REPLACE 
FENDERS ON ANY 
SIDESTEP PICKUP! 


; CONVERT YOUR PICKUP INTOA 
| MONEY SAVING, ROOMY, 
|EFFICIENT SERVICE VEHICLE! 


| For Complete Information and the Name of the 
Distributor Nearest You . Write: 


NEW Bulletins 


TEST EQUIPMENT 


for ee 
HYPOT » 
High Voltage Breakdown 
To meet all MIL and ASTM standards 
1 DC high voltage tests 
oratory, portable and 
stion. Write for 


VIBROTEST’ 
Insulation Resistance 
Measurements of 5 00 megohms 
F ble, self-powered 
j eveling. Push-but- 
n operated, direct reading, Write 
Bulletin VIBROTEST. 


VIBROGROUND ° 
Ground Resistance 


Models measure resistance to earth of 
equipment grounds, also soil resitivity 
for geophysical surveys. Portable 
direct reading. Write for Bulletin 
VIBROGROUND 


ranking, no 


Write for 

New Manual D-62 
data on insulation 
breakdown and 
leakage current 
measurements. > 


= 


ASSOCIATED RESEARCH, 
stecnee! tovrng maremnan bnee 0 ACPO ALOL 


3770 W. Belmont Avenue « Chicago 18, Illinois 


186 


Electric Autolite Co., Toledo, 
Ohio—Edwin J. Wilczynski, sales 
office manager, Industrial Sales 
Div. 

Penn-Union Electric Corp., Erie, 
Pa.—Lester R. Crane, vice presi- 
dent and general manager. 

Wheatland Electric Products 
Co., Carnegie, Pa.—Frederick J. 
O’Reilly, executive vice president. 

General Electric Co., Waterford, 
N. Y.—Dr. Hart K. Lichtenwalner, 
manager of Process Development 
Unit, Silicone Products Dept. 

Champion Lamp Works, Lynn, 
Mass.—Robert A. McCully, man- 
ager, Commercial Engineering 
Dept. 

Keystone Mfg. Co., 
Mich. — Leonard E. 
general sales manager. 

Bryant Electric Co., Bridgeport, 
Conn.—H. E. Robertson, market- 
ing manager; George R. Conover, 
sales manager for wiring devices; 
A. W. Larson, national accounts 
sales manager. 

Sylvania Electric Products Inc., 
New York, N. Y.— Merle W. 
Kremer, senior vice president, 
Electronic Tube and Parts Div., 
Emporium, Pa.; Donald C. Thomas, 
application engineer for fixtures, 
Lighting Products Div., Wheeling, 
W. Va.; Alton C. Kendall, vice 
president of fixture operations; 
John W. Newton, Jr., public rela- 
tions manager and Charles R. 
Powell, national sales engineer for 
sign tubing—all with the Lighting 
Products Div., Salem, Mass.; Leon 
C. Guest, Jr., senior vice president 
of administration. 

Columbia Cable & Electric 
Corp., Brooklyn, N. Y.—Richard F. 
Fagan, general sales manager. 

Permacel, New Brunswick, N. J. 
—William J. Gross, vice president. 

Oak Manufacturing Co., Crystal 
Lake, Ill.—Stewart Pfannstiehl, 
senior vice president; Eugene M. 
Keys, vice president, marketing. 

Simplex Wire & Cable Co., Cam- 
bridge, Mass.—M. L. Anderson, 
manager of operations. 

Furnas Electric Co., Batavia, 
Ill.—Mrs. W. C. Furnas, chairman 
of the board of directors and sec- 
retary; W. F. Lisman, president; 
D. F. Willcox, vice president; J. M. 
Dixon, treasurer. 


Warren, 
VanDuyne, 


Regional Appointments 
NEW ENGLAND 


Ramset Fastening System: War- 
ren D. Sparks, district sales man- 
ager, in Connecticut, upper New 
York State and Rhode Island. 


MIDDLE ATLANTIC 
Allis-Chalmers Mfg. Co.: Sam- 


PHONE FOR MILES 


without any current 


Depending upon the wire used, 
Sound Powered Telephones will 
operate from short distances 

up to 30 miles or more without 
batteries or other power sources. 
Your voice supplies the energy 
to transmit speech in clear, 
distinct tones, free of all static. 
Indoor and outdoor models. 


Write for catalog 
/ HOSE-McCANN 


/* TELEPHONE CO., INC. 
25th St. & 3rd Ave., Brooklyn 32, N.Y. 


Standard Radius 


pated |» 


IN STOCK 
Yo" to 6” * 45° and 90° 
ALUMINUM * BLACK ENAMELED 


HOT DIP GALVANIZED 
Also available in wrought iron 


Conouit Nipece Mec. co. 


1435 SPRING GARDEN AVE. PITTSBURGH 12, PA. 





' 
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One drop 
of LOCTITE 
sealant 
anda 

set screw 
stays put! 


FATHER AND SON contractor combina- 
tion, Robert and Leon Kilian of Kilian 
Electric, Saint Michael, Minn., relax be- 
tween sessions of Minnesota Electrical 
Assn. annual meeting in Minneapolis 


LOCTITE sealant wicks between threaded 
surfaces ... then hardens in the joint. Lock- 
ing action extends over entire engaged area. 
Result: an end to costly breakdowns caused 
by vibration-loosened screws. Parts treated 
with LOcTITE sealant are removed easily 
with ordinary tools. 


uel W. Rinn, manager, general in- 
dustrial sales; John V. Rumble, 


manager, utility sales; Pittsburgh 
district; Industries Group. 

Permacel: Maynard F. Lydiard, 
Jr., division sales manager for the 
mid-Atlantic area. 

Clark Controller Co.: Irving 
Shapiro, sales representative, cov- 
ering eastern Pennsylvania, south- 
ern New Jersey, Delaware and the 
eastern shore area of Maryland; 
American Electric Switch Div. 

Electrical Fittings Corp.: Leon- 
ard Schaefer, eastern’ regional 
manager, headquarters in East 
Farmingdale. 

Thomas Industries Inc.: Nelson 
R. Nauman, sales representative 
with headquarters in Pittsburgh, 
Pa.; Lighting Div. 

Westinghouse Electric Corp.: 
Richard T. Butler, Brooklyn dis- 
trict sales manager with head- 
quarters in Richmond Hill, N. Y.; 
Lamp Div. 

Electronic Specialty Co.: S. 
Lloyd Moore, Jr., sales engineer 
in the Philadelphia area. 

Ilg Electric Ventilating Co.: 
Gerald Leonard, sales engineer, 
headquarters in New York City. 


SOUTH ATLANTIC 


Thomas Industries Inc.: Gerald 
B. Schulz, sales representative 
with headquarters in Atlanta, Ga.; 
Lighting Div. 

Amplex Corp.: J. A. Witter, 
sales representative for western 
Pennsylvania and portions of West 
Virginia and Maryland. 

Sun-Tron Corp.: C. H. Cloer & 
Associates, Atlanta, Ga., sales rep- 
resentative, covering Alabama, 
Florida, Georgia, South Carolina 
and Tennessee. 

Electronic Specialty Co.: Rich- 
ard C, Fruland, sales engineer as- 





For literature and free sample, call 
your distributor or write us. 


LOCTIT Eu. 


AMERICAN SEALANTS COMPANY 
349 North Mountain Road, Hartford 11, Connecticut 








You can SEE IT'S 


One glance is all it takes — Black- 
hawk quality is apparent. The 
Blackhawk adjustable bar hanger 
clips on, doesn’t screw on the out- 
let box. Fast, easy, neat — the ob- 
vious answer to residential wiring 
jobs. 


Available with or without fixture 
stud, these heavy gauge steel bar 
hangers adjust easily and quickly 
to required spacing. No notching is 
necessary because support edges of 
hanger are formed to act as plaster 
gauge. 


With Blackhawk you can see the 
difference — in the part and in the 
job it does. Your reputation for 


quality workmanship depends on 
quality products — and when it 
comes to quality you can see it’s 
Blackhawk. Next time you need 
parts, buy Blackhawk and see for 
yourself. 





lackhawk 
4 [odestries 


Blackhawk Industries, Dubuque, lowa 


Where the new ideas come from 
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* “MARKETS UNLIMITED” * 


SEWAGE LIFT STATION 
OPERATES... 


3-PHASE 


FROM 


SINGLE PHASE 


a “DUO” 


® 
Gdd-A-Phase 
POWER CONVERTER 
ee 
Single Compact Unit 
Operates Both Pump Motors 
Full Horsepower Rated Load 


Near Unity Power Factor 
Eliminates 3 Phase Cost 


“— 


INSIDE 
VIEW 


—— 


Write For More Information 


ee ea 5 


ADD-A-PHASE ECM-4 

Div. System Analyzer Corp., Nokomis, Illinois 
Gentlemen: Please send, without obligation, 
complete detaits on your ADD-A-PHASE Power 
Converter. 


Name Title. 





Company 





Address. 








City 
——> SEE FOR YOURSELF . . . package 
ae \ includes many case histories of the 
. IF YOU 
HAVE A SPECIFIC ELECTRIC POWER 

= PROBLEM GIVE US THE DETAILS } 

| 


I iecemnemtitwigiodans 
success of the Add-A-Phase . . . 
years of trouble free use 

FOR RECOMMENDATION. 


r 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
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signed to District of Columbia re- 
gional office. 
EAST CENTRAL 

Sun-Tron Corp.: K. E. Eggen- 
spiller & Associates, Anchorage, 
Ky., sales representative covering 
Kentucky and southern third of 
Indiana, 

Permacel: Raymond A. Rogers, 
regional sales manager for central 
United States headquartered in 
Chicago. 

R. E. Dietz Co.: Perry and Barr 
Co., Nashville, Tenn., representa- 
tive in the Southeast; Hazard 
Lighting Div. 

Allis-Chalmers Mfg. Co.: Clare 
K. Tubbs, manager, industrial 
equipment division sales with 
headquarters in Cleveland; Indus- 
tries Group. 

Clevite Transistor: H. R. Bothe, 
regional manager, Midwest region 
with headquarters in Chicago. 

Line Material Industries: Arden 
L. Greenwald, East Central region 
lighting engineer with headquar- 
ters in Cleveland covering parts 
of Michigan, Indiana, Kentucky, 
Pennsylvania and West Virginia. 
WEST CENTRAL 

Electronic Specialty Co.: Ken- 
neth A. Young, field sales engi- 
neer, headquartered in Dallas. 

Progress Mfg. Co.: William 
Brown Miller, senior salesman 
with headquarters in Dallas. 

Thomas Industries Inc.: Gerald 
B. Schulz, sales representative 
in Dallas; Lighting Div. 

WEST 

G&W Electric Specialty Co.: 
John P. Bagoy & Associates, An- 
chorage, Alaska, sales representa- 
tive. 

Motorola Communications and 
Electronics, Inc.: Everett LeGette, 
regional sales manager in the 
western United States with head- 
quarters in Denver. 

Thomas Industries Inc.: Ken- 
neth D. Cummings, South Pacific 
divisional sales manager with of- 
fices in Los Angeles; Moe Light 
Div.; Nicholas Condos, Southern 
Pacific general manager with offi- 
ces in Los Angeles. 

Sylvania Electric Products Inc.: 
C. A. Peterson Co., Los Angeles, 
Calif., lighting fixture agency for 
southern California. 

Permacel: Thomas H. Gibson, 
Jr., Southern California division 
sales manager; Ralph W. Riggins, 
Northern Pacific sales manager. 

Sun-Tron Corp.: South-West 
Sales Co., Phoenix, Ariz., sales 
representative for Arizona and the 
western portion of Texas. 


| ments. 


EFFICIENCY 


CONDUIT HANGERS: 
fox GAS - CABLE 
and AIR LINES 


On Steel Construction, “Type 

F”’ hangers are best for carry- 

ing 14 to 2!4 pipe and armored 

cable at any angle to beams. 
Write for new catalog 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 


mm EMPLOYMENT OPPORTUNITIES === 


SALES EXECUTIVE 


A national manufacturer of lighting fix- 
tures is seeking a top flight sales execu- 
tive for a position with prestige, commen- 
surate base compensation plus bonus, 
stock options and many benefits. 





He must have good background in Sales 
Management with electrical products that 
are prominently identified with architec- 
tural acceptance and distribution through 
accredited Electrical Distributors. 


He must have a proven record of success- 
ful direction of a national sales organiza- 
tion and know all phases of Marketing 
and Distributing. For he who quclifies, 
we have an outstanding and unusual 
career opportunity to offer and urge you 
to reply with complete resume to: 


President 
LITECRAFT MANUFACTURING CORP. 


100 Dayton Avenue 
Replies held in strictest of confidence. 


Passaic, N. J. 











POSITION VACANT 
South Florida —s as Firm 
has permanent position for Electrical Engi- 
neer thoroughly experienced in electrical de- 
sign of buildings. College graduate and regis- 
tration preferred. Send complete resume of 
education, experience and salary require- 
P-8558, Electrical Construction & 


| Maintenance, Classified Adv. Div., P. O. Box 


| 12, New York 36, N. Y. 


AVAILABLE 


SELLING OPPORTUNITY 


| Experienced Manufacturers Representatives 
| wanted who presently call on electrical, hard- 
| ware, mill and plumbing supply distributors, 


to sell the Ackerman-Johnson quality line of 


| fastening devices in the states of Ky., W. Va., 


| O. and N. Y. 


| tion need apply. 


(except NYC). No free riders, 
only exp. agents who can pass rigid investiga- 
Ackerman-Johnson Co., 625 
W. Jackson Blvd., Chicago 6, IIl. 
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ELECTRIC HEAT 
FOR HIGH SCHOOL 


[FROM PAGE 99) 


Power Distribution 

Total connected load is 2155 kw. 
And 152 separate installations of 
space heating equipment account 
for 73% (1558 kw) of the total 
load. Other large loads include: 
water heating—273 kw; lighting— 
183 kw; cooking—92 kw; and mis- 
cellaneous—38 kw. 

Power for this equipment is sup- 
plied by the utility at 4160Y/2400 
volts, 4-wire. Pad -mounted, a 750- 
kva transformer steps down this 
supply voltage to a 480Y/277-volt 
grounded, 4-wire distribution sys- 
tem. From the primary trans- 
former, 2500-amp busbars carry the 
secondary voltage to a main dis- 
tribution panel protected by a 3000- 
amp, 3-pole air circuit breaker set 
at 2500 amps. 

At the main distribution panel, 
molded-case circuit breakers, rated 
10,000 amps RMS IC at 480 
volts, protect feeders which sup- 
ply eleven branch-circuit panels. 
Branch-circuit panels provide 480 
volts, 3-phase and 277 volts, single 
phase to heating equipment. In 
addition, 277 volts for fluorescent 
lighting is derived from’ these 
panels. Ten distribution trans- 
formers supply miscellaneous 120- 
volt service. 

Air circuit breakers at the 
branch-circuit panels provide dis- 
connecting means for space heating 
equipment in addition to circuit 
breakers or switches mounted 
within or near each heating unit. 

All feeders and most of the 
branch circuits are run underfloor 
in conduit. Some branch-circuit 
conduit runs utilize the false ceil- 
ing space. 

Other electrical features of this 
all-electric school include complete 
electric kitchen facilities; modern 
fire-alarm system; public-address 
system and_ stage lighting; a 
sophisticated clock and program 
system, which includes facilities for 
sports announcing in the gym- 
nasium and for special program- 
ming in the auditorium and in the 
cafeteria. Provisions for a TV sys- 
tem are also installed. 

The electrical contractor was 
Lyons Electric, Alpha, N. J. Edwin 
F. Jones, Plainfield, N. J. was the 
consulting engineer, and the archi- 
tect was Seth Ely, Jr., Dover, N. J. 


“” LINE-FLEX’ 


FLEXIBLE VENTILATED CONDUIT 
. . . the labor-saving, copper saving, ver- 


yy) satile Ventilated Cable Suspension System! 
2 ) 


77, & 77> 
Mdij 


CHECK THESE © 
ADVANTAGES: 

% No Installation Equipment Needed! 
% Saves Time, Cuts Labor Costs! 

% Designed for Flexible or Rigid Use! 
% Outperforms Old-fashioned Methdéds' 
% Full Free-air Ratings Possible! 


“i 


/ 


Unique, lightweight LINE-FLEX offers obstacle-avoiding flexibility in one 
plane and non-sag rigidity in the other! Requiring NO special equip- 
ment, tools or training to install, it can be used in non-supported 
rigid lengths of up to 14 ft., or in catenary applications of up to 400 ft. 
INSTALLS IN UP TO 25% LESS TIME! Several hundred feet of cable 
may be pulled through up to three 90° bends by a 2-man crew without 
damage or distortion. AND—the free-air ratings obtainable mean even 
bigger savings! ° 

Available in 2’, 3’ and 4’’-dia. Zinc-coated Cold-rolled or Stainless 
Steel; full line of fittings and accessories. WRITE FOR CATALOG. 


DIVISION OF 


LIN -. FLEX PERFECT-LINE MFG. CORP. 


HICKSVILLE, NEW YORK 


INSULATION RESISTANCE 
TESTER 


MULTI-AMP.\ insulation resistance 
test units are designed for quick, accurate, reliable 
checking of insulation. They feature a long and elec- 
trically expanded scale covering five (5) decades of 
resistance, quick response, silent operation, a core 
magnet system indicator and compact, graceful design. 
For the full story, ask for Bulletin SB-IRT-1. 


MULTI-AMP® Electronic Corporation 
61 Myrtle Street, Cranford, N.J. BRidge 6-8200 


Portable, mobile, stationary and laboratory equipment to take the guesswork out 
of electrical protection and provide continuous power for continuous production. 
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their products in the ELECTRICAL 
PRODUCTS GUIDE ISSUE 





For more complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE ... the 13th issue of 
ELECTRICAL CONSTRUCTION AND 
MAINTENANCE, 
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TO THOSE 


WHO ARE NOT USING 


SQUARE D 


QO CIRCUIT BREAKERS- 


If what we're going to say about the QO breaker was merely a 
matter of opinion (especially, our opinion), we wouldn't ask you to 
give this advertisement a reading. But since we're dealing with 
facts which have been proved by both demonstration and years of 
performance, we think you'll be ahead, in several ways, by giving 
it a complete going-over. Here are the facts— 


QO is the finest breaker ever built. Other 
breakers have some of its design and performance 
features but none has all of them. Full “flash” 
protection; ambient compensation; quick-make, 
quick-break, and trip indication are only a few of 
the features which QO provides without added 
cost. Your Square D Field Engineer, with a simple 
demonstration kit, can prove that QO is the finest 
breaker ever built! 


QO is the most complete breaker line. 15 
through 100 amperes, 1, 2, and 3 pole breakers. 
Space-saving tandem breakers. 3¢ Delta breakers. 
Water heater breakers. 150 and 200 ampere main 
breakers. Exactly the right breaker for every 
need without the added expense of special devices. 


QO offers the most complete line of devices. 
2 through 42 circuits. 1¢ and 3%, main lugs, main 
disconnects, split bus, indoor and outdoor enclo- 
sures. All devices, 100 amperes and up, are 
suitable for either copper or money-saving aluminum 
conductors. Couple these complete lines of breakers 
and devices and every requirement can be met 
exactly with off-the-shelf delivery of standard 
components. 


QO offers the best method of providing non- 
interchangeability. By all odds, it’s the easiest to 
use and inspect. Ask your Square D Field Engineer 
to show you how much simpler and faster it is than 
any system you've seen or tried. 


This isn’t the complete story. There are quite a few time-saving, 
space-saving and money-saving angles we haven't even mentioned. 
We hope we've hit enough of the highspots to convince you that it might 
be worthwhile to get all the facts. In which case, ask your 
Field Engineer, your Square D distributor, or write us direct— 
Square D Company, Mercer Road, Lexington, Kentucky. 


SQUARE 


TD COMPANY 


wherever electricity is distributed and controlled 








FLOODS of Light from exx=em | 





\ y 
NEW MUA NEW MVF NEW FLA NEW LV 


EIGHT NEW FLOODLIGHYTS soon crouse rina 


Company ... better-than-ever lighting with new functionally designed, laboratory 
tested floods for a diversity of purposes. The most complete line in the industry 
now offers even more new floods: lights engineered with extras for greater efficiency 
... longer service ... lower cost! 


Talk with your Distributor, or nearby Crouse-Hinds Representative. Send 
for a copy of the new Crouse-Hinds outdoor lighting Bulletin #2740. And be sure to 
see the Crouse-Hinds Floods of Light Mobile Demonstration, soon to be touring your 
section of the United States! Crouse-Hinds Company, Syracuse, N.Y. 























